





surveying 
and Mapping 





72? 1957 


April — June 1957 





Quarterly Journal 


AMERICAN CONGRESS ON SURVEYING AND MAPPING 











Pepe ae Or 


Shoran Guides 
Survey, Defines 
Concessions 


How would you go about defining the 


boundaries of oil concessions in the dense > 

jungle of Guatemala? Fifteen major oil 

companies are doing it with a Shoran- BRO 
guided AERO survey ...and getting impor- S. P 
tant airborne magnetometer data, as well, KEN 
for ten million previously unmapped acres. ROR 
AERO crews, packed in by mule and sup- VIC 
plied by air drop, have set up Shoran towers LES’ 
on mountain tops. Shoran will guide the LOR 
survey plane and provide positional in- WAI 
formation for defining the concessions. This CHA 
employs Shoran experience gained by AERO : 
over the Liberian jungle, over the frozen ROB 
North, and the Middle Eastern desert. 1. E. 


Whenever exploration begins—in western 
Canada, Mozambique, the Middle East, 
Philippines or anywhere in the world—the 

first step in mapping or geological recon- ' 
naissance is the AERO survey. Let our 
engineers show you why. 


AERO SERVICE CORPORATION 
PHILADELPHIA 20, PENNSYLVANIA 
Oldest Flying Corporation in the World 


Offices in: DULUTH, TULSA, SALT LAKE CITY, 
SAN FRANCISCO, JOHANNESBURG 

Our Canadian affiliate is: 

CANADIAN AERO SERVICE LIMITED, OTTAWA 
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American Congress on Surveying and Mapping 


The American Congress on Surveying and Mapping is a non-profit association, 
organized to advance the sciences of surveying and mapping in their several branches, 
in furtherance of the public welfare and in the interests of both those who use maps 
It aims to establish a central source of 
reference and union for its members, to contribute to public education in the use of 
surveys and maps, and to encourage the prosecution of basic surveying and mapping 
programs, especially those programs which are paid for, in whole or in part, with 


and surveys and those who make them. 


SURVEYING AND Mappinc is the official journal of the Congress and is published 
quarterly during the months of March, June, September, and December. 
gress welcomes articles and interesting news items for publication in its journal. 
Manuscripts should be sent to the Chairman of the Publications Committee. 


For further information, write to 
EXECUTIVE SECRETARY 
AMERICAN CONGRESS ON SURVEYING AND MAPPING 


Box 470, BENJAMIN FRANKLIN STATION, WASHINGTON 4, D. C. 


The Con- 








ADVERTISING IN SURVEYING AND MAPPING 


To assist members to keep abreast of new 
developments in surveying and mapping in- 
struments and equipment, and to afford sup- 
pliers of such items an advertising medium 
ideally suited for their market, the pages of 


SuRvEYING AND MappiNnG are open to com- 
mercial advertising. For rates and data, write 
to ScHALerR BurTier AsSOcIATES, exclusive 
agents, at 1028 Connecticut Ave., N.W., Wash- 
ington 6, D. C. 
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SURVEYING AND Mappinc is published quarterly by the AMERICAN CONGRESS ON SURVEYING AND 
Mappinc, Box 470, Benjamin Franklin Station, Washington 4, D. C. Yearly subscriptions to non- 
members: U. S. $5.00; foreign $6.00. Single copies $1.50 plus postage. 

Entered as second-class matter at the Post Office at Washington, D. C., November 13, 1944, 
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Do you use the gradienter? 


“Very few field men realize the value of the 
gradienter,” says Henry M. Stanley, Construc- 
tion Engineer for The Virginian Railway Com- 
pany. “But, in rough terrain, the addition of a 
gradienter screw to a transit can save many 
a headache. 

“When neither tape nor ordinary stadia can 
do the job, the gradienter will give you a read- 
ing in a few minutes. This method was a real 
life saver for me when I was with the Forestry 
Service out through North Carolina, western 
Virginia, and eastern Tennessee. 

“Here is howit worked near Roan Mountain, 
Tennessee. I placed plywood targets, 12 inches 
in diameter, at the 1-foot and 25-foot marks of 
the stadia rod on the other side of a ravine. 
Setting the middle crosshair on the bottom 
target, I found the gradienter was at 18. I then 
brought the middle wire to the top target, 
using the gradienter screw, and read 50.5 on 
the gradienter. The difference in reading was 
32.5 units. 





H. M. Stanley, Construction Engineer, Virginian 
Railway Company, sights with his Gurley Transit. 





The gradienter screw (or Stebbinger drum) is stand- 
ard with Gurley alidades. It can also be added to 
your present Gurley transit. Write for details. 
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7* 10° 20" 





Using the gradienter, H. M. Stanley quickly found 
horizontal distance across a Tennessee ravine. 


“The angle representing 1 to 100 equals 
0° 34’ 22.5793” or 2062.5793”. A unit on the 
gradienter is 1/100 of this, or 20.625793”. 

“Using logarithms, I made the following cal- 
culations: 20.625793” times 32.5 units equals 
670.338”. The subtended interval on the rod 
was 24’. Therefore, 24 divided by tangent 
670.338” equals the distance to the rod, 7384.8’. 
The vertical angle was 7° 10’ 20”. Distance to 
the rod times cosine 7° 10’ 20” equals 7327.0’'— 
the horizontal distance. 

“I have done many types of surveying in my 
day. Each kind requires a good instrument. 
On my present railroad job, my chief has just 
turned a new Gurley over to me. I don’t be- 
lieve I’ve ever had anything better to use.” 





“Tips from The Surveyor’s Notebook”: We 
have collected the most helpful, most dis- 
cussed pages from Series 
One and Two of “The 
Surveyor’s Notebook” in 
es one 20-page book. These 
valuable field sugges- 
tions will help you use 
your own instruments 
with greater success. 


: | Write for your free copy. 





W. & L. E. GURLEY, 530 FULTON ST., TROY, N. Y. 


Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper and ‘Textile ee resmenran Reticle 
Making Facilities, Aeronautical Navigating Instruments, 
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Try this short cut to better maps 
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UNIVERSITY OF 
SANTA CLARA 
MISSION 
SANTA CLARA 
DE ASIS 1777 











FREE 
test samples 


Send now for free test 
samples, price list and 
illustration of type 
styles. 


qreeee------- 
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Photo © H. M. Gousha Co. 


Have names, numerals, symbols, small cartographic details 
prepared to your specifications on Monsen Trans-Adhesive” 
Impressions. They're printed on transparent acetate, backed 
with pressure sensitive adhesive. All you do is place a 
name or symbol in position, burnish it down and it sticks 
tight... yet it's removable when necessary. 

Sound simple? It is. And...the results are sharp as a tack. 
Every detail is crisp...perfect camera copy. 
TWO STYLES Monsen Regular Trans-Adhesive Impressions 
are for maps and charts which will be photographed or used as is. 


Monsen H-R Heat Resisting Trans-Adhesive Impressions are used 
where the original will be reproduced by a Bruning, Ozalid 
or blueprinting. machine. 





sen typographers, inc. 


whee wows co wwe cose none J 


Chicago 11—22 East Illinois Street 
Los Angeles 15—928 South Figueroa Street 
Washington 5, D. C.—806 Fifteenth St., N.W. 
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AERIAL SURVEY 












































equipped with fast highperformance 
lenses, with Zeiss-Aerotop shutter and 
IRU universal intervalometer, guarantee 
economic photo flights for any photo- 
grammetric project. 


For large-scale mapping 


RMK 21/18 


with normal-angle £/4 Zeiss-Topor 
lens 210 mm (8'/,"), negative size 
18 x 18 cm. (7” x 7”). 
AS universal suspension 
mount for vertical pho- 
tography, standard ma- 
gazines taking 400 ft. 
of nonperforated film 


7*/2" wides “ee \ 
“@ . a Convergent photography 


for maximum stereoscopic 
measuring accuracy and 
economy at 100°/o overlap. 
Two RMK 21/18 camera 
units are combined in a special suspena 
sion mount with 309 convergence and 
synchronous shutter drive: 


For the economic production 
of topographic maps, the 
Wide-Angle Survey Cameras 


RMK 15/23 


with £/5.6 Zeiss-Pleogon lens 6” 
negative size 9” x9", 


RMK 11.5/18 


with £/5.6 Zeiss-Pleogon lens 115mm 
a hasgenresee 8x 18cm (7*x7*). 
oth types of cameras with AS 
universal suspension mount and 
standard magazines taking 
400 . of ro 
film 9'/2” or 7'/2” wide, 

respectively. IN 


For detailed literature write to 


ra | 
ZEISS-AEROTOPOGRAPH 5 


MUNICH 27 - ISMANINGER STR. 57 Western Germany 


Sole Agents for U.S.A.: TRANSMARES CORPORATION, 15 Wiliam Street, New York 5, N.Y. 
Branch Office: 2304 Wilson Boulevard, Arlington, Va 
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APPROVED MODELS FOR 
ALL 4 W.Ds. TO 1'/, TONS 


EQUIPMENT 


WARN MFG. CO. 


Put WARN HUBS 





on your 


jeep 
p 
Stop Front Drive Wear 
in 2-Wheel Drive 


Warn Hubs on your 4 w.d. will reduce 
front drive wear in exact proportion to 
the miles you drive in 2 w.d.! Watch your 
mileage, and you will find that you use 2 
w.d. most of the time. With Warn Hubs, 
the front drive is “idle” in 2 w.d.—noth- 
ing turns but the wheels. There is no wear, 
no drag, no front gear whine. Your 4 
w.d. has more pep, speed and power in 
high, and steers easier. 

For maximum convenience, install Warn 
Lock-O-matics. They automatically en- 
gage the front wheels for 4-wheel drive, 
and disengage them for free-wheeling 2- 
wheel drive, as you shift! Warn Locking 
Hubs have easy fingertip controls. With 
either model, you'll get better, more eco- 
nomical service from your 4 w.d. See your 
local 4 w.d. dealer today. Free literature. 


Riverton Box 6064-SM6, 
Seattle 88, Washington 


saw 
the 
Met 
at F 
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Photo courtesy F. H. McGraw & Company 


BERGER INSTRUMENTS team-up 
with F.H. McGraw & Company 
on billion-dollar atomic energy project... 


It takes unusual engineering, construction and instal- and establish grade pin elevations within a tolerance 
lation “know-how” —plus unusually precise surveying of .005”. Primary vertical control is established 
instruments to— within each process building, carried forward, and 


closed with these levels. 
Set steel column base plates within 1/16” and plumb 


sthi “These instrume ave achieved excelle . 
over 100,000 tons of structural steel within a toler- se instruments have achieved excellent results 


anes of 1 to 1600. and are still in use.” 

Install thousands of motors, converters, compressors Yes, it takes unusual engineering “know-how” to build 
and other processing equipment in one inter-con- today’s unusual projects, just as it takes unusual instru- 
nected network —all accurately leveled within .005”. ment-making skill and experience to build the transits 
Maintain a continuous tolerance of .032” through- and levels which guide such precise construction through 
out hundreds of miles of process piping. to completion. That's why vou see Berger Instruments 


Engineers at F. H. McGraw & Company, Hartford, teamed-up so nar with oo many of the world's leading 
. : , ae constructors and engineers. 
Conn., prime contractor for the new Atomic Energy a 


Commission gaseous diffusion plant at Paducah, Ky., 


saw it as a job for Berger Precise Instruments—from C. L. Bercer & Sons. Inc. 
the ground up. The results proved it—as F. J. Mayo, 43 Williams St.. Boston 19. Mass 
McGraw executive vice president and project manager * Accuracy... 


at Paducah sums them up: 


“Two Berger Theodolites were used to establish a 

horizontal grid system of a very high accuracy for 

the entire project and also lay out the main control nN 

axis lines of negative expansion on the large process 

buildings, within a tolerance of .000” to .016”. te f f 

“Two 18” Berger Precise Dumpy Levels have been Write for copy _— 

used to set all equipment in the process buildings “Accuracy i AE. <.ccaae 


Engineers’ Transits 

Builders’ Instruments THE BEST (aa B E R EF R 
Levels . 

Alidades (5 


Theodolites ENGINEERING AND SURVEYING INSTRUMENTS... SINCE 1871 
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The 


NISTRI 
Story | 


OF... 


THE ANSWER BOOK TO 





Photogrammetric Equipment Problems 





PRECISION INSTRUMENTATION FOR 
Aerial photography « Aerotriangulation e« Map 
compilation « Highwaysurveys ¢ cadastralsurveys e 
Guided missile and ballistic trajectory surveys « 
Analytical photogrammetry ¢ Rectification « 


Diapositive reproduction ¢ Special devices. 





Your inquiries are requested 


OMI CORPORATION OF AMERICA 


ENGINEERING AND SALES OFFICES EXECUTIVE OFFICES 
512 North Pitt Street, Alexandria, Virginia 286 Fifth Avenue, New York 1, N. Y. 


OTTICO MECCANICA ITALIANA e Rilevamenti Aerofotogrammetrici s.p.a. Roma - Via Della Vasca Navale 81 
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Field party on survey for proposed Can- Bae 
yon Dam on Texas’ Guadalupe River. 


tN Sree IE “ta 


W&T SURVEYING ALTIMETERS 
Zh SPEED HYDROLOGIC STUDY 
nine OF RESERVOIR BASIN 


R A ground-water and geologic survey, involving water table iso- 
grams for 400 square miles adjoining the proposed Canyon Dam 
Reservoir on Texas’ Guadalupe River, recently was completed 
in 35 days. Despite difficult terrain and maximum relief of 1000 
feet, over three hundred spot elevations were taken during this 
period. The speed with which this work was done is attributed 
to the use of the two-base method of altimetry employing three 
Wallace & Tiernan Type FA-176 Surveying Altimeters. 






ae 


Technical data on the FA-176 Altimeter include: Range — any interval 
) of 2000’ up to max. limit of 5000’; Accuracy — 2.0’; Sensitivity — 0.5’; 
Scale Length — 20”; Dial Size — 8” dia. 


For details on FA-176, send for Bulletin No. TP-7-A 


WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 





SS In Canada, Wallace & Tiernan, Ltd. — Toronto A-117 
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The U. S. Government has pioneered in recent years in making 
multicolor maps by the revolutionary scribing process. For 
this greatly improved system K&E has developed STABILENE | 
FILM, a product as superior for the purpose as is the new i 
system itself. 

A film with extreme dimensional stability, STABILENE FILM 
offers these definite advantages: 

1. It has very high transparency. 

2. It is free from fibers. This gives it a smoother drawing ' 
surface. There can be no background of fiber pattern 
on reproductions made from the film. 

3. It is flexible and can be handled freely. 

4. It has high initial tear strength. 

5. It is economical in cost. 


Already, STABILENE FILM has found wide use in map making 
by private as well as public organizations. It is available with 

either a translucent surface for pencil and ink drawing, or with 

scribe coat for scribing, also sensitized for making reproduc- 

tions. Scribe coat permits scribing of fine, sharp, clean lines 

without chipping at intersections or edges. For further informa- 

tion about this great advance in map making, write Keuffel 

& Esser Co. 








KEUFFEL & ESSER CO. 
New York «+ Hoboken, N. J. 
Detroit * Chicago * St. Lovis * Dallas * San Francisco 
Los Angeles * Seattle * Montreal 
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SURVEY MARKING 
and IDENTIFICATION 
EQUIPMENT 





Bathey Surveyor Stakes SPECIAL > 
and Identification Caps CAP» 
) Offer These Advantages: 









= A permanent marker. 

™ Professional advertising. 

® Minimum bulk for storing or carrying. 
™ Dip needle response. 

® Positive identification. 





® Ideal for hard ground. 


a Five stake lengths: a 18”, 24”, 48”. STANDARD IDENTIFICATION 


CAPS AVAILABLE 


BENCH MARK 


’ = “oy 


HEAD 
2%" Diam. 
Ye" Thick 


Permanent solid brass property 
markers remain tamper proof when 
set in concrete. Stamped to your 
specifications. 


Write for Prices and Complete Information 








B-1 A Michigan Corporation Whose Officers Are Members of The American Congress on Surveying and Mapping 


BATHEY MANUFACTURING COMPANY 


100 SOUTH MILL ST. PLYMOUTH, MICH. 
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Self Reducing Plane Table Alidade 
Eliminating use of SLIDE RULE... 


OFFSET SCALE... 
DIVIDERS! 


The horizontal distances 
measured with the reducing 
telescope are directly 
transferred with the new 
parallel rule and pin. For 
easy adaptation to various 
plotting scales the rules are 
interchangeable. 


In addition to the revolu- 
tionary PARALLEL PLOTTER 
the new 27x telescope 
embodies distance and height 
curves, FIXED EYEPIECE 
and UPRIGHT IMAGE. All 
optics are AR hard coated. 


The instrument, particularly well 
suited for large scale plane 
table work, is light, portable 
and has the plane table head 
built into its tripod, reducing 

set up time. 





THESE UNIQUE KERN FEATURES 

OFFER UP TO 50% REDUCTION IN TIME USED 
IN FIELD, AT STILL INCREASED ACCURACY. 
FOR INFORMATION ASK FOR BOOKLET ADE 5 
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i 120 GRAND STREET 
H WHITE PLAINS, NEW YORK 
ER # WHite Plains 9-0101 
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The photos below were taken 


by Fairchild aerial photo crews 
n YOu during routine survey flights. 


More than material for a guessing game, 


- e they demonstrate the various services 
| on provided by Fairchild: magnetometer 
_ surveys for the geologists; detailed photo- 


maps for the city planner; and topo- 
graphic maps for the civil engineer. All | 


thee areac ? of them have learned that when aerial 
- : surveys are needed fast, and must be fo 


right the first time, they can depend on bi 
Fairchild. j re 


m 


R 
th 
Br 


vi: 


19 
in 
no 





a 3 

: The next time you consider a survey job, re 

‘yoqueH yore 307 “Y : get the Fairchild story. Often, aerial surveys Hi 
: 7 * ape 

eiusoyten ‘Aaiien uie2d € can save 50%, or more, in time and money. of 


“AN ‘puelst 3u07 
*yajul Seuor ‘yorjansysuod Ayer ‘% M 


opesojog ‘AjaBuey ‘aurjonwuy Aleauew 't / R CHI LD 


AERIAL SURVEYS, INC. 
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LOS ANGELES, CALIF.: 224 East Eleventh St. * NEW YORK CITY, N.Y.: 30 Rockefeller Plaza * CHICAGO, ILLINOIS: 
111 W. Washington St. + LONG ISLAND CITY, N.Y.: 21-21 Forty-First Ave. * TALLAHASSEE, FLORIDA: 1514 S. Monroe 
St. * BOSTON, MASS.: New. England Survey Service, Inc., 51 Cornhill * SHELTON, WASHINGTON: Box 274, Route 1 
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Introducing the New President of ACSM 


OBERT H. LYDDAN, 

President of ACSM 
for 1957, has enjoyed a 
broad and progressive ca- 
reer with the Geological 
Survey, principally in the 
Topographic Division. A 
native of Kentucky, born 
in Irvington in 1910, he 
graduated in civil engi- 
neering from the Univer- 
sity of Kentucky in 1931, 
and joined the Geological 
Survey in 1933. After 13 
years in field work, which 
included assignments in 
many places in the United 
States, Alaska, and Puerto 
Rico, he was made chief of 
the Plans and Coordination 
Branch, Topographic Divi- 
vision, in 1947. He became 
Atlantic Region Engineer in 
1955 and Assistant Director 
in 1956, the position he 
now occupies. 

In addition to his serv- 
ice as Director of ACSM, 
Mr. Lyddan has served as 
Chairman, Surveying and 
Mapping Division, Ameri- 


PRES 


can Society of Civil Engineers; and as Di- 
rector, Washington Society of Engineers. 
He is a members of the American Soviety 


of Photogrammetry and the Societ: 


Military Engineers. 


of 





IDENT ROBERT H. LYDDAN 


In November 1943, he was married to 
Anne Casey of Cambridge, Mass. They 
live at 3101 Beech Street, N.W., Washing- 
ton, D. C., with their three children. 
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The Seventeenth Annual Meeting 


HE American Society of Photogram- 
iy geen and the American Congress on 
Surveying and Mapping held their annual 
Consecutive Meetings and Co-Exhibits at 
the Shoreham Hotel in Washington, D. C., 
during the week of March 3. The ASP 
opened the week with its Twenty-Third 
Annual Meeting and ACSM closed the 
week with its Seventeenth Annual Meeting. 

More than 1,700 persons registered for 
the two meetings. The number of visitors 
and guests from foreign countries was un- 
usually large and the various sections of 
the United States were well represented. 
Throughout the meeting members from 
New England, the Southeastern States, the 
broad Middle West, and the Far West were 
renewing former friendships and making 
many new ones. 

The keynote address was given by Major 
General R. LI. Brown, President, Interna- 
tional Society of Photogrammetry. General 
Brown is the former Director of the Ord- 
nance Survey of Great Britain and is well 
known in all countries. His many friends 
in the United States were pleased to have 
the privilege of hearing him at this meeting. 
In his remarks, General Brown stressed the 
importance of participation in International 
meetings with particular emphasis on the 
preparation of material to be presented at 
these meetings and preliminary briefing for 
the participants at the meetings. 

The various social functions of the week 
were held jointly. The Technical Division 
meetings and Plenary Sessions were separate 
but were open to all registered, regardless 
of organization affiliation. 


Plenary Sessions 

The six Technical Divisions were re- 
sponsible for the organization of the Plenary 
Sessions and brief summaries of these ses- 
sions are listed in the following division 
reports. Inasmuch as there were only four 
Plenary Sessions, some of the Divisions had 
to share with each other the morning or 
afternoon sessions. 


CARTOGRAPHY DIVISION 


The accomplishments of the Cartography 
Division were submitted in the Annual Re- 
port for the year ending March 8, 1957, by 
Chairman Robert H. Randall, Jr. 

One of the highlights of the year was an 
innovation in the activities of the Congress 

a daytime workshop discussion held Oc- 
tober 12, 1956, on methods used to schedule 
and control map and chart production. 
Representatives of governmental and com- 
mercial cartographic organizations described 
the problems characteristic of their opera- 
tions and summarized the techniques de- 
veloped to overcome them. Aside from 
giving the assembled specialists an opportu- 
nity to exchange information on a phase of 
cartographic operations that has received 
little organized attention, the workshop 
made it possible to survey agency practices 
and to select significant phases deserving 
fuller explanation. The first formal presen- 
tations on production scheduling and con- 
trol procedures have been incorporated in 
one of the Cartography Division’s sessions 
during the 1957 Annual Meeting of the 
Congress. 

Program arrangements for this workshop 
were handled by Granville K. Emminizer. 
He also coordinated the Division program 
for the 1957 Annual Meeting and the eve- 
ning meeting of November 15, 1956, which 
featured presentations on the Esselte Carto- 
graphic Conference, aeronautical chart de- 
velopments, and the new BS in Cartography 
degree offered by George Washington Uni- 
versity. 

Dr. Walter W. Ristow, Publications 
Committee, actively sought contributions 
throughout the year for the Journal, for 
which he also edited articles submitted on 
cartography. Six articles, six special fea- 
tures, and two book reviews on cartography 
were published in the Journal in 1956. The 
division also recommended that the Con- 
gress authorize its Editor to have prepared 
a cumulative ‘author and subject index for 
all Journal articles so far published. 
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Dr. Arch C. Gerlach undertook the for- 
mation of a 15-member Technical Stand- 
ards Committee which met and discussed 
the extent of technical standards that com- 
mercial and governmental cartographic 
agencies have adopted or believe should be 
adopted. The Committee has already ar- 
ranged for preparation and publication in 
the Journal of a report on the purpose and 
functions of the Interagency Committee on 
Map and Chart Symbols. The Committee 
expects to submit for later publication copies 
of standards in use by cartographic agencies 
and to explore areas in which cartographic 
standards might be of value. 

Joseph P. Dunich, Membership Commit- 
tee, promoted acquisition of new members 
during the year. Of the more than 4,000 
members of the Congress, 514 (a 15 per- 
cent increase over last year) now have their 
addressograph plates tagged so they can be 
selected for mailing of notices and litera- 
ture relevant to their special interests in 
cartography. 

The Directors also amended the By-Laws 
of the Division relative to the selection of 
new Directors, as follows: 

“An ad-hoc Appointing Committee shall 
be named by the Executive Board in Janu- 
ary to appoint two persons to serve two- 
year terms as Directors. The Directors 
shall elect from among themselves a Chair- 
man and a Vice Chairman.” 

The two new Directors appointed under 
these By-Laws are Granville K. Emminizer, 
Jr., and Duncan M. Fitchet. 

The Cartography Division’s contribution 
to the plenary sessions consisted of two 
papers presented by representatives of two 
of the outstanding governmental mapping 
agencies. 

Captain Elliott B. Roberts, Chief, Geo- 
physics Division, Coast and Geodetic Sur- 
vey, Washington, D. C., marked the Sesqui- 
centennial of the Sruvey in a speech entitled 
“150 Years of the Coast and Geodetic Sur- 
vey.” 

Colonel Richard W. Philbrick, Com- 
manding Officer of the USAF Aeronautical 
Chart and Information Center, St. Louis, 
Mo., presented a paper entitled “New De- 
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sign Features for the World Aeronautical 
Chart.” 

The following is a resume of the six 
papers presented at the Division’s two meet- 
ings held during the Seventeenth Annual 
Meeting of ACSM: 

The first meeting on Thursday evening 
was presided over by the new Chairman, 
John Law, in the absence of Robert H. 
Randall, Jr., the outgoing Chairman. The 
theme of this meeting was “Production 
Scheduling and Control: Procedures” and 
included the following papers. 

Ducan M. Fitchet, General Manager of 
the Creative Division, Rand McNally and 
Company, Chicago, Ill.—‘An Experiment 
in Time and Motion Study and Cost Con- 
trol for Cartographic Work.” 

Thomas C. Finnie, Chief, Production and 
Distribution Plant, USAF Aeronautical 
Chart and Information Center, St. Louis, 
Mo.—“Tools for Controlling Chart Produc- 
tion and Reporting Progress.” 

Frederick W. Winkelman, Chief, Statis- 
tical Analysis Division, Office of the Comp- 
troller, Army Map Service, Washington, 
D. C.—“Cartographic Production Control 
by Electronic Data Processing Methods.” 

The second meeting held Friday morning 
was presided over by Program Chairman, 
Granville K. Emminizer, Jr., who presented 
the following speakers: 

Lt. Col. Lavoi B. Davis, Chief, Require- 
ments Division, USAF Aeronautical Chart 
and Information Center, St. Louis, Mo.— 
“Technical Limitations of Today’s Aero- 
nautical Charts.” 

Patrick R. J. Reynolds, Navigation Super- 
intendent, Atlantic Division, Pan American 
World Airways, New York, N. Y.—“‘Com- 
mercia! Airline Requirements for Trans- 
Atlantic Charts.” 

Frank E. McClung, Technical Assistant 
to the Chief, Aeronautical Chart Branch, 
Coast and Geodetic Survey, Washington, 
D. C.—“Recent Trends in Aeronautical 
Charting.” 


CONTROL SURVEYS DIVISION 


Homer C. Fuller, Chairman, Control 
Surveys Division, presided during the second 
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portion of the Friday afternoon plenary 
session where two papers were presented, 
sponsored by the Control Surveys Division. 

The first paper was given by William T. 
Pryor, Chief, Aerial Surveys, Bureau of 
Public Roads, Washington, D. C., and was 
entitled “The Part of Control Surveys in the 
President’s Road Program.” 

In highway construction on a national 
basis. there is need for a basic coordinated 
system of control surveys. The States are 
encouraged to make every possible use of 
photogrammetric methods in all stages of 
highway engineering, and for this adequate 
horizontal and vertical control is required. 
The Bureau of Public Roads has prepared 
instructions for the performance of basic 
control surveys which are accompanied by a 
statement of objectives by the Coast and 
Geodetic Survey. Most important State re- 
quirements will be met by establishing hori- 
zontal control markers at spacings of two to 
five miles and vertical control markers at a 
one-mile spacing along proposed Interstate 
Routes. Details for each project will be 
worked out among representatives of the 
State concerned, the Coast and Geodetic 
Survey, and the Bureau of Public Roads. 

The second paper was presented by Cap- 
tain I. E. Rittenburg, Assistant Director for 
Administration, Coast and Geodetic Survey, 
Washington, D. C., and was entitled “Coast 
and Geodetic Survey Participation in the 
Highway Act of 1956.” 

Captain Rittenburg brought out the fact 
that the Federal Aid Highway Act of 1956 
authorizes the cost of establishing geodetic 
control along proposed routes of the Inter- 
state Highway System. These surveys 
would not only be advantageous for use in 
the Interstate Highway System but also for 
other types of surveys including property 
and engineering. It would also assure that 
piecemeal surveys, which might otherwise 
be based on assumed or arbitrary datums, 
would fit both statewide and nationwide. 
The initiative must be taken by the States. 
Coast Survey cooperation and participation 
can be tailored to the desires of any State 
by furnishing all of personnel and equip- 
ment; part of the personnel and equipment; 
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or supervisory personnel only. Projects are 
being undertaken in four States in relation 
to the Interstate Highway program, namely, 
Washington, Oregon, Nevada, and South 
Carolina. 

The meeting of the Control Surveys Divi- 
sion was called to order at 10 a.m., Friday, 
March 8, 1957, in the South Room, by 
Chairman Homer C. Fuller of the Army 
Map Service. There were 102 persons who 
attended the meeting. This was an over- 
flow for the size of the room. Next year a 
larger meeting room should be reserved, if 
possible. After a few remarks of welcome. 
Chairman Fuller introduced the Past Chair- 
men who were present. These included: 

Captain H. W. Hemple 
Colonel Floyd W. Hough 
Carroll F. Merrian 

Captain Albert J. Hoskinson 
Professor Milton O. Schmidt 
E. D. Morse 

Reports were given by the chairmen of 
the standing committees, as follows: 

Membership—Emery T. Snyder 

Technical Standards—William T. Laidly 

Public Education—Prof. Ralph M. Berry 

Research and Development Julius L. 

Speert 

Nominating—Capt. Albert J. Hoskinson 

The Nominating Committee presented 
the name of Lansing G. Simmons, Chief 
Mathematician, Geodesy Division, Coast 
and Geodetic Survey, Washington, D. C.. 
for Director. There were no nominations 
from the floor and Mr. Simmons’ election 
was unanimous. 

The Control Surveys Division operates 
under the guidance of three directors—one 
elected each year to serve for three years 
and serving as Chairman during his third 
year. In the past, the Division has operated 
on a calendar-year basis, but there is need 
for the new officers to assume their duties 
soon after the annual meeting. Therefore, 
it was moved, seconded, and passed that 
new officers assume their duties one month 
after the date of each annual meeting. The 
Board of Directors for the period April 1957 
to March 1958 are Professor Arthur J. Mc- 


Nair, Cornell University (Chairman) ; 
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Robert G. Blanchard, Trenton, New Jersey; 
and Lansing G. Simmons, Coast and Geo- 
detic Survey, Washington, D. C. 

In the absence of Robert H. Randall, 
Bureau of the Budget, Charles A. Whitten, 
Chief, Triangulation Branch, Coast and 
Geodetic Survey, Washington, D. C., re- 
ported on the present status of “Classifica- 
tion and Standards of Accuracy of Geodetic 
Control Surveys.” 

Mr. Whitten stated that about three years 
ago, Mr. Randall invited members of vari- 
ous mapping and surveying organizations of 
the government to consider a revision of the 
existing specifications drawn up in 1933 by 
the Federal Board of Surveys and Maps. 
This was done and preliminary drafts were 
submitted to interested organizations and 
individuals for comments. The comments 
were then gone over and a final draft has 
now been prepared and submitted to the 
Bureau of the Budget for approval. When 
approved, the specifications will be avail- 
able to all interested parties. It is intended 
that they will serve as a guide not only to 
Federal and State organizations but also for 
private surveyors and educational institu- 
tions. 

William T. Laidly, Chief Technical As- 
sistant, U. S. Lake Survey, Detroit, Mich., 
presented a paper on “A New Vertical Con- 
trol Datum for the Great Lakes.” Leonard 
W. Andrukonis, Project Engineer, U. S. 
Army Engineer Research and Development 
Laboratories, Fort Belvoir, Va., presented 
a paper on “Current Investigations at the 
Surveying and Geodesy Branch of the Engi- 
neer Research and Development Labora- 
tories.” William Aumen, Geodesist, U. S. 
Army Map Service, Washington, D. C., pre- 
sented a paper on “Small Electronic Com- 
puters for Geodetic Survey Computations.” 


EDUCATION DIVISION 


The first half of the first Plenary Session 
on Wednesday afternoon, March 6, was 
given over to a Panel Discussion of the edu- 
cational and professional status of the land 
surveyor. The panel members were selected 
from outstanding educators and practicing 
engineers. 

The second half of the Plenary Session 
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on Thursday afternoon, for which the Edu- 
cation Division was responsible, was given 
over to the presentation of papers relating 
to the use of electronic computers in survey 
operations and also in the teaching of sur- 
veying. 

Professor Sumner B. Irish, Associate Pro- 
fessor of Civil Engineering at Princeton, 
N. J., presided at the Division Meeting. 
Professor Irish as Senior Director in the 
Division automatically is the Chairman for 
this year. The other Directors are Pro- 
fessor Leo V. Nothstine and Professor Frank 
Moffitt. Professor Eldon C. Wagner of the 
University of Wisconsin was elected as a 
new director to fill the vacancy and succeed 
Professor Harmer A. Weeden on the Board 
of Directors of the Education Division. 


INSTRUMENTS DIVISION 


The Instruments Division’s contribution to 
the program for the 17th Annual Meeting 
set a record for attendance for this Division. 
The Terrace Banquet room was filled for 
both the morning and afternoon sessions of 
March 7, and quite a few members found 
standing room only. 

The portion of the morning session, as- 
signed to the Instruments Division, was 
used for a panel discussion led by Chairman 
Clifford A. Thorpe, Jr., assisted by repre- 
sentatives of equipment manufacturers who 
answered questions obtained from a national 
poll. Early last fall, Chairman Thorpe sent 
letters to all professional engineering and 
surveying organizations throughout the 
United States, asking their members to send 
in questions which could be discussed by 
this panel. The following company officials 
made up the panel: 


R. M. Benjamin—Lufkin Rule Co. 

Daniel H. Harkness—W. & L. E. Gurley 
Co. 

Florian E. Davatz—Kern Instruments, 
Inc. 

Ward Bolter—Keufell & Esser Co. 

E. E. Price—Eugene Dietzgen Co. 

Herb Beane—C. L. Berger & Sons, Inc. 

A. F. Waldenberg—David White Instru- 
ment Co. 

S. Chikofsky—Path Instruments, Inc. 
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After answering some of the questions 
sent in by different organizations, the Chair- 
man invited questions from the floor. There 
was a great deal of interest throughout this 
session and the record of the meeting will 
be published in an early issue of SURVEYING 
AND MAPPING. 

At the afternoon session Colonel John A. 
Ladd read a paper which had been pre- 
pared by Dr. H. E. Howlett, Director, Divi- 
sion of Applied Physics, National Research 
Council of Canada, on the Tellurometer, a 
new instrument using the microwave sys- 
tem for precise measurement of distance. 
It was pointed out in Dr. Howlett’s paper 
that the tellurometer has the following 
characteristics : 


(1) Sufficient accuracy to permit use 
with confidence for first-order triangulation, 

(2) Sufficiently simple in operation, to 
be employed in the field by surveyors or 
others not skilled in electronics, 

(3) Light, portable, and easily positioned, 

(4) Rugged in construction so as to en- 
able its use for long periods without undue 
problems of maintenance, and 

(5) Versatile to the extent that satisfac- 
tory measurements can be made under all 
reasonable meteorological and geographic 
conditions. 


In the Division business meeting, the 
following officers were elected for next year: 

Chairman—Clifford A. Thorpe, Jr., of 
Thorpe-Smith, Inc., Falls Church, Va. 

Secretary—Raymond L. Sargent of the 
R. L. Sargent Co., Houston, Texas. 


PROPERTY SURVEYS DIVISION 


Gordon E. Ainsworth, Chairman of the 
Property Surveys Division, presided during 
portions of two of the Plenary Sessions. On 
Wednesday afternoon he introduced Father 
Daniel Linehan, S. J., Director of Weston 
Observatory of Boston College, who gave 
an illustrated lecture on recent polar survey 
expeditions. Father Linehan vividly de- 
scribed expeditions into both of the polar 
regions and illustrated his remarks with 
excellent colored slides. 

On Thursday afternoon, Mr. Ainsworth 
introduced Armand Dumas, a member of 
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the Canadian Parliament, who spoke on 
Canada’s North Land—and Its Survey 
Problems. Mr. Dumas told of the develop- 
ment of the resources in his country, stres- 
sing the importance of surveying and map- 
ping in the development of these resources. 

The Property Surveys Division held two 
Division meetings which were very well 
attended and of unusual interest. At an 
evening session there was an open discussion, 
conducted in a town-meeting style, where 
matters of current issue and interest to 
professional land surveyors were discussed. 

In this evening session, Harold J. Welch, 
Consulting Engineer, Registered Land Sur- 
veyor, Denver, Colo., presented techniques 
for standardizing computations in subdivi- 
sion work. 

On Friday morning the Property Surveys 
Division held another meeting at which two 
representatives from the National Labor 
Relations Board were present to discuss and 
answer questions relating to fair labor stand- 
ards: Mr. Goldberg, Chief of the Adminis- 
trative Policy Branch, and Mr. Hoffman, 
Chief of the Regulations Branch, both of 
the Department of Labor. 

The new officers for the Division are: 
Chairman, A. Phillips Bill, South Deerfield, 

Mass. 

Vice Chairman, Arnold Lundgren, Rock- 

ford, Il. 

Secretary, Victor H. Ghent, Annandale, Va. 
Director, H. C. Howard. 


TOPOGRAPHY DIVISION 

The Topography Division met on Friday, 
March 8, with Division Chairman Roland 
H. Moore presiding. Chairman Moore 
briefly outlined Division activities during 
the past year and then introduced Program 
Chairman Milton F. Denault to present the 
program. 

The program was opened with two related 
papers on the current U. S. Geological Sur- 
vey mapping project in Northern Alaska. 
The first paper, “Aerial Photography for 
Mapping Alaska’s Brooks Range” was pre- 
sented by Hugh B. Loving. Mr. Loving 
explained the plan for obtaining transverse 
low-oblique photography of the 121,000 
square mile project area. He then de- 
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scribed the successful operation of obtaining 
the complete photographic coverage in two 
summer seasons, despite unusually difficult 
and hazardous conditions. 

The second paper, “Field Operations for 
Mapping Alaska’s Brooks Range” was pre- 
sented by J. E. Mundine. Mr. Mundine 
described the logistical and operational 
problems of obtaining field-survey control 
for photogrammetric aerotriangulation of 
the transverse low-oblique photography. 
Photo-trig traverse lines were run in the 
field perpendicular to the flight lines. Each 
field party utilized two helicopters for trans- 
portation and a fixed-wing aeroplane for 
logistical support. Walkie-talkie radios per- 
mitted constant communication between 
members of each field party and helped 
synchronize the reading of simultaneous 
reciprocal vertical angles. Mr. Mundine 
also showed motion pictures of the field 
operations. 

In a paper on “Special Uses of Contour 
Maps,” Louis C. Peltier, U. S. Geological 
Survey, demonstrated the relationship be- 
tween variations in terrain and specific eco- 
nomic activities such as construction, manu- 
facturing, and marketing. Mr. Peltier il- 
lustrated graphically the effect of factors 
such as slope of terrain and density of drain- 
age ways on the cost of various endeavors. 

Edward E. Welsh, of the Corps of Engi- 
neers, presented the final paper, “Value of 
Topographic Surveys and Maps to the 
Corps of Engineers, U. S. Army, South 
Atlantic Division.” Mr. Welsh traced the 
history of topographic mapping in the south- 
ern States and outlined the responsibilities 
of the South Atlantic Division in mapping. 
The services of private mapping concerns 
are used extensively by the Division. Speci- 
fications governing contracts with private 
organizations generally cover only the qual- 
ity of the product, with methods left to the 
discretion of the contractor. 

In a business meeting following the pro- 
gram, Chairman Moore introduced John B. 
Rowland, Secretary of the Topography Di- 
vision. Mr. Rowland announced the fol- 
lowing list of officers of the Division, elected 
for 1957: 

Chairman—Joe K. Bailey 
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Directors (3 years) —Tracy L. Atherton 
and Joseph P. Burns 
Directors (2 years)—Harold Williams 
and Page F. Hopkins 
Outgoing Chairman Moore then turned 
over his office to incoming Chairman Bailey. 
In his remarks closing the session, Mr. 
Bailey expressed the hope for a year of re- 
newed activity by the Topography Division. 


Exhibits 


The third combined ASP—ACSM exhibit 
was a very successful project. The com- 
mittee in charge of arrangements for the 
exhibits deserves a great deal of credit for 
the extensive and well organized showing. 
The exhibits were officially opened at 8 p.m. 
on Monday and remained open during the 
following three days. Seventy-five exhibit 
booths were provided for commercial ex- 
hibitors, and 21 booths were provided for 
the noncommercial exhibitors, Some ex- 
hibitors occupied two or more contiguous 
booths. Only one commercial exhibitor 
failed to appear with the planned exhibit 
and the same applies to the group of non- 
commercial exhibitors. 
Commercial exhibitors participating in 
the, 1957 combined ASP-ACSM exhibit 
were as follows: 
ABRAMS AERIAL SurRvEY Corp., Lansing, 
Mich. 

ABRAMS INSTRUMENT Corp., Lansing, 
Mich. 

Agro Service Corp., Philadelphia, Pa. 

Ar Puoto Suppty Corp., New York, 
m.. ¥. 

AMERICAN Hoppi-Copter, INc., Wash- 
ington, D. C. 

Ansco Division, GENERAL ANILINE AND 
Firm Corp., Binghamton, N. Y. 

ASKANIA-WERKE, A. G., U. S. Brancu 
Orrice, Bethesda, Md. 

BauscH AND Loms Optica Co., Ro- 
chester, N. Y. 

Benprx Computer Drvision, BENpDIx 
AviaTion, Los Angeles, Calif. 

C. L. Bercer AND Sons, Inc., Boston, 


Mass. 
Curcaco AERIAL INpustTRIEs, INc., Chi- 
cago, IIl. 
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CoopER-TRENT, INc., Washington, D. C. 

EvucENE DretzceEN Co., Washington, 
BD. Cc. 

Direct Repropuction Corp., Brooklyn, 
m. o> 

E. I. puPont pe Nemours AND Co., 
Wilmington, Del. 

EASTMAN Kopak Co., Rochester, N. Y. 

FarrcHILD AERIAL Surveys, Inc., Los 
Angeles, Calif. 

FAIRCHILD CAMERA AND INSTRUMENT 
Corp., Syosset, Long Island, N. Y. 
FENNEL INSTRUMENT Corp., Long Island 

City, N. Y. 

FILOTECNICA SALMOIRAGHI, INc., Long 
Island City, N. Y. 

FripEN CALCULATING MACHINE Co., INc., 
San Leandro, Calif. 

GEODIMETER Division, BERG HEDSTROM 
AND Co., Inc., New York, N. Y. 

Geo Optic Co., Inc., New York, N. Y. 

W. anv L. E. Gurtey Co., Troy, N. Y. 

Hastincs-Raypist, INc., Hampton, Va. 

Hycon AERIAL Surveys, INc., Pasadena, 
Calif. 

INTERNATIONAL RESOURCES ENGINEER- 
ING AND EXPLORATION Group, Wash- 
ington, D. C. 

Karct Company, Inc., San Antonio, 
Texas 

Tue Ketsu INSTRUMENT Co., Baltimore, 
Md. 

Kern INSTRUMENTS, INc., White Plains, 
N. Y. 

KEUFFEL AND Esser Co., Hoboken, N. J. 

Locetronics, INnc., Alexandria, Va. 

Tue Lufkin Rute Co., Sanginaw, Mich. 

Monroe CALCULATING MACHINE Co., 
Inc., Orange, N. J. 

MonsEN TypocRAPHERS, INc., Chicago, 
Ill. 

Geo. F. Mutu Co., Inc., 
Dc. 

Ovp Detrr Opticat Co., Holland 

Orrico Meccanica ITALIANA, Rome, 
Italy 

ProtTocRAPHic SuRvEY Corp., Toronto, 
Canada 

PRECISION INSTRUMENTS, INc., Troy, 
N. Y. 

Sracor EguipMENT Co., Brooklyn, N. Y. 

TELLUROMETER (Pry.) (Lrp.), Cape- 


Washington, 
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town, Union of South Africa 

Epcar Tosin AERIAL Surveys, San 
Antonio, Texas 

Unirecu Corp., Clifton, N. J. 

WALLACE AND TIERNAN, INc., Belleville, 
N.. 3. 

Davin WuirtE INSTRUMENT Co., Milwau- 
kee, Wis. 

Witp HEERBRUGG INSTRUMENTS INC., 
Port Washington, N. Y. 

WILLIAMS AND Heintz LITHOGRAPH 
Corp., Washington, D. C. 

ZEISS-AEROTOPOGRAPH, Munich, Ger- 
many 


The noncommercial exhibits were spon- 
sored by the following organizations: 
Department of the Air Force 
Rome Air Development Center 
1370th Photo Mapping Group, APCS 
Aeronautical Chart and Information 
Center, APCS 
Department of the Army 
Army Map Service 
Engineer Research and Development 
Laboratories 
U. S. Lake Survey 
Department of Commercé 
Coast and Geodetic Survey 
Department of the Interior 
U. S. Geological Survey 
Department of the Navy 
Hydrographic Office 
Photo Interpretation Center 
National Geographic Society 
Special Libraries Association 


Social Activities, Ladies’ 
Program 


(Eprror’s Note.—We are indebted to Mrs. 
Frank S. Borden for this report on the social 
activities of the 17th Annual Meeting.) 

This year’s entertainment program was a 
memorable feature of the joint meetings of 
ASP-ACSM and was greatly enjoyed by the 
increasing number of wives who are accom- 
panying their husbands to this annual event. 
Aside from meeting and greeting old friends 
in the corridors, the planned social activities 
began with the now traditional cocktail 
party held Monday evening. This was a 
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happy gathering of old friends who cordi- 
ally greeted new ones. Plenty of refresh- 
ment and a background of fine music made 
the evening festive. 

On Tuesday a delightful tea for the 
ladies, with Mrs. W. C. Cude, wife of the 
president of ASP, and Mrs. L. C. Higbee, 
wife of the president of ACSM, as gracious 
hostesses. A most entertaining program had 
been arranged by the committee with 
Brooke-Johns and his group of very unusual 
children who are with him on a local weekly 
TV program. These children, whose ages 
range from four to ten, dressed in colorful 
costumes, performed a variety of dances 
from hulas and acrobatics to a stately ball- 
room waltz. Following this amazing ex- 
hibition of juvenile talent, an ample and 
colorful tea table furnished refreshments 
dispensed by the wives of the two presidents. 

Wednesday, provision was made for the 
ladies to go by bus from the hotel to An- 
napolis, where they had a very complete 
guided tour showing them the historic 
shrines of this interesting city and the 
Naval Academy’s outstanding features. They 
lunched at Carvel Hall, a delightful old inn, 
famous for its cuisine as well as its back- 
ground of tradition. 

On Wednesday evening came the real 
gala event of this gathering of the two socie- 
ties, the annual banquet with its fine food, 
fellowship, and topflight entertainment. 
This year the buffet, for which the Shore- 
ham is known, was tried. There was a vast 
display of food designed to appeal to the 
eye as well as the taste. The heaping plates 
that were borne away by the diners attested 
to the fact that the array was tempting. 

Fine music by Jack Morton’s orchestra 
was furnished throughout the dinner and 
added to its gaiety, while the floor show 
which followed delighted and surprised 
everyone. It is seldom that such high- 
rating TV personalities are available for 
local affairs, but the committee was able to 
secure Jack Russell, performer on Sid 
Caesar’s Show of Shows and on Omnibus, 
who thrilled the crowed with his wonderful 
voice and generous use of it. A local tap 
dancer opened the program and graciously 
acted as M.C., though out of breath from 
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her fast-stepping performance. Another 
national network artist, Alan Black, de- 
lighted the audience with his exceptional 
harmonica playing. Mr. Black has lately 
appeared on Ed Sullivan’s show. Mazgi- 
cians are known for spectacular acts, but 
Delage and Shirley put on one of the most 
mystifying and fastest performaces ever 
witnessed on a local stage. 

Thursday afternoon, transportation was 
made available to take the ladies from the 
hotel to a beautiful display at the National 
Guard Armory—The Annual Flower and 
Garden Show. There they saw many dra- 
matic effects amid the fairyland of blossoms; 
a Seminole Indian exhibit, alligators and 
other wild animals, tall yellow-blossomed 
acacia trees, and the spectacle of the color- 
ful “dancing waters.” 

The final event planned by the committee 
on social activities was the ASP-ACSM 
dance on Friday evening, which was largely 
attended in spite of the fact that many out- 
of-town members had left at the conclu- 
sion of the sessions. The music was excel- 
lent, and the lovely bouffant dresses of the 
ladies made a second Flower Show of the 
Terrace Banquet Room. Door prizes were 
awarded, refreshment tables were made 
available, and the whole affair made a 
fitting finale to another annual series of 
worthwhile meetings. 


Business Meeting 


The Seventeenth Annual Business Meet- 
ing was held Friday, March 8, at 4 p.m., 
immediately following the close of the 
Plenary Session. President Higbee opened 
the meeting with a word of welcome to the 
representatives from other countries. He 
then called on Executive Secretary Walter 
S. Dix. 

Mr. Dix asked Captain Frank S. Borden 
for the report of the Membership Commit- 
tee. Captain Borden stated that the num- 
ber of individual memberships in the Con- 
gress is 4,170 and library memberships 590, 
making a total of 4,760. The Northern 
California Section was probably the most 
active during the past year. The five States 
or areas having the largest membership are 
California with 708, Texas with 360, Dis- 
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trict of Columbia with 310, New York with 
289, and Virginia with 271. 

Captain Borden presented citations to 
three members of the Congress who had 
been especially active in obtaining new 
members. They were William A. Angeloni, 
San Francisco; Ralph E. Dale, St. Louis; 
and Ernest J. Parkin, Washington. 

Major Richard T. Evans, Treasurer, sub- 
mitted the financial report for the year 
which closed December 31, 1956. A copy 
of this report appeared in the January 
March 1957 issue of SURVEYING AND Map- 
PING. 

President Higbee called on the member- 
ship of the Congress to express their appreci- 
ation for the services of Major Evans, who 
has retired from his position as Treasurer 
of ACSM. Captain Henry W. Hemple, 
who has been appointed Treasurer, gave a 
brief report on the finances for the first 
part of 1957. 
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A. C. Kalbfleisch, Chairman of the Tel- 
lers’ Committee, reported the election of the 
following officers and directors: 

President—Robert H. Lyddan 

Vice President—Willfred B. Williams 

Directors, 1957-58 (two-year term) 

Loren A. Bloom 
Warren C. Crump 
Charles H. Davey 
Robert C. Eller 
I. E. Rittenburg 

In closing the business meeting Mr. Hig- 
bee expressed his appreciation for the help 
of all the members of the Congress who had 
assisted him during his term of office. He 
then introduced Robert H. Lyddan, who 
extended a word of greeting to the members 
present. 

George D. Whitmore, Honorary Chair- 
man, then formally closed the Seventeenth 
Annual Meeting of the American Congress 
on Surveying and Mapping. 


Charts of the U. S. Lake Survey 


An urgent need for navigation charts of the 
Great Lakes became evident early in the last 
century when thousands of settlers migrated 
westward by way of the Great Lakes water 
route. Recognizing the growing importance of 
establishing safe sailing courses through the 
lakes, the Congress of the United States on 
March 3, 1841, appropriated $15,000 for a 
“Hydrographical Survey of the Northern and 
Northwestern Lakes,” and assigned the project 
to the Corps of Topographical Engineers, which 
organized the U. S. Lake Survey for the purpose 
of making the survey. A few years later the 
Corps of Topographical Engineers was incorpo- 
rated with the Corps of Engineers, and the Lake 
Survey became a part of the latter organization. 

As rapidly as the surveys were made, the 
charts were compiled and issued. The first 
charts, which covered the western end of Lake 
Erie, were published in 1852. By 1882 the 
original surveys of American waters were com- 
pleted, and the first series of 76 Great Lakes 
charts had been issued. Since the deepest draft 
boats on the lakes at that time required but 12 
feet of water, the surveys covered depths only 
to 18 feet, which was considered sufficient inso- 
far as foreseeable future developments of ship- 
ping were concerned. With the rapid develop- 
ment of manufacturing communities around the 


lakes and of the shipping industry itself, it soon 
became evident not only that charts had to be 
kept up-to-date, but also that charting in detail 
te just 18 feet was inadequate. As a conse- 
quence, surveys were resumed in 1901. 

From these early beginnings the present series 
of 114 lake charts evolved, covering approxi- 
mately 61,000 square miles of United States 
waters and 5,500 miles of United States coast- 
line. The charts are all on the polyconic pro- 
jection, and are printed in five or more colors 
by modern offset methods. Scales are various 
depending upon the purpose for which the par- 
ticular chart is intended. The smallest scale 
chart is the general chart covering all the 
charted waters to a scale of 1: 1,200,000. This 
is not particularly useful as a navigation chart, 
but is intended more as a regional chart for 
planning and general information. Next in size 
are the general charts of the individual lakes 
at scales of 1: 400,000 and 1: 500,000 which are 
intended for the over-all navigation of the lakes. 
Then comes the coast charts, at scales of 1: 80.- 
000 or 1: 120,000, on which it is possible to 
show many more details of the coastline and 
the hazards to be avoided than on the general 
charts. They are used principally when vessels 
are navigating close to shore. For use in the 
more exacting requirements of river travel and 


(Continued on page 216) 
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IT’S HANDY... 
weighs only 9 oz.; 2% x 3x 1%"; 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 
ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 


IT’S MADE TO LAST A LIFETIME 
Shows direction to 1°; level, slope or 
grade within 1°. 

“Over 60,000 Brunton Transits since 1896’ 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trademark of 


Won. AINSWORTH & SONS, Inc. 


2151 LAWRENCE ST. + DENVER 2, COLORADO 
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Surveying the New Highway Program 


By C. D. 


COMMISSIONER 


HERE ARE MANY reasons why I 

welcome the opportunity to address 
this 17th Annual Meeting of the American 
Congress on Surveying and Mapping. I am 
in very good company, the occasion is most 
auspicious, and we have certain objectives 
and purposes in common which lend his- 
toric importance to this gathering. 

I refer, of course, to the nationwide im- 
plications of the Federal-Aid Highway Act 
of 1956. Even a cursory glance at the pro- 
gram for your meeting indicates clearly that 
this organization is well aware of the broad 
new horizons that lie ahead. In my opinion, 
when historians map the progress of high- 
way transportation in the United States they 
will set a major milestone to mark the pas- 
sage of the 1956 Act. 

This far-reaching and many-sided Act not 
only launched the greatest public works pro- 
gram ever undertaken, it introduced a new 
concept, a new approach in highway legis- 
lation. This completely bipartisan bill, en- 
acted during an election year, is a tribute to 
the Con- 
Eisenhower whose 


all who had a part in shaping it 
gress, President urgent 
call for a “Grand Plan” gave initial purpose 
and direction to the great undertaking, and 
the many organizations and individuals who 
rallied to the support of this bold new con- 
cept. 

Like most great undertakings, the new 
highway program is the product of many 
minds and has its roots deep in past experi- 
ence. Since early in the century Federal 
legislation has attempted to deal with high- 
way transportation and the ever-increasing 
importance of motor vehicles. Beginning in 
1916, several major enactments have charted 
the course of Federal-State relations in road- 
building and highway improvement. This 
very solid foundation has stood the test of 

Presented at the Seventeenth Annual Meeting 
of the American Congress on Surveying and Map- 


ping, Washington, D. C., March 6-8, 1957. 
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time and today it is an outstanding example 
of Governmental cooperation. 

Here are the basic principles which have 
guided this partnership through the years: 

Cooperation with State highway depart- 
ments. 

Initiative in the selection of systems, route 
locations, and projects for improvement rests 
with the States. 

State highway departments make the sur- 
veys, prepare plans, let contracts, and super- 
vise construction, subject to approval by the 
3ureau of Public Roads. 

States maintain at State expense highways 
constructed with Federal aid. 

State funds are required to match Fed- 
eral funds. Normal matching is 50-50, with 
a sliding scale in the West where there are 
large areas of public lands. 

Federal-aid funds are apportioned among 
the States under formulas, stated in the law, 
involving the factors of area, population, 
and mileage of rural delivery and star mail 
routes. 

Following an apportionment among the 
States, Federal-aid funds are available on 
specific projects. As a first step, the State 
highway departments submit a program of 
projects. This program contains a brief 
description of projects showing the location, 
miles, estimated total cost, Federal aid re- 
quested, and other pertinent information. 
Formerly this material was reviewed by our 
district engineer and forwarded to Washing- 
ton for approval. Under recent streamlin- 
ing procedures designed to speed up the 
program, projects can now be approved by 
the Bureau’s district engineers. We have a 
district office in each State and ten regional 
offices—including Alaska. 

The State highway departments make the 
field surveys; prepare the detailed plans, 
specifications, and estimates; let the con- 
struction contracts; and supervise construc- 
tion—all subject to inspection, concurrence, 
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and approval of the district engineer of the 
Bureau of Public Roads. This procedure 
has been developed over the years, it is 
working satisfactorily, and is being con- 
tinued in the new program. 

We shall need this fine background of 
experience and accomplishment to carry out 
the gigantic task that lies ahead. 

Both the magnitude and purpose of the 
1956 Act are revolutionary. It authorizes 
a total of nearly 25 billion dollars of Fed- 
eral funds to construct a National System 
of Interstate and Defense Highways. This 
huge sum, plus about 2.6 billion dollars in 
matching funds from the States, will pro- 
vide for a 13-year construction and improve- 
ment program designed to modernize a 40,- 
000-mile network connecting 90 percent of 
all cities above 50,000 population and link- 
ing business and industrial centers from coast 
to coast and border to border. 

Therein lies the real significance of the 
1956 Act. For the first time Federal legis- 
lation seeks to equate the motor vehicle with 
our changing, highway-urbanized way of 
life. For the first time we have set out to 
provide a complete nationwide highway net- 
work built to standards which reckon with 
future traffic demands. We are looking 
ahead to 1975 when more than 100 million 
cars, trucks, and buses are anticipated, com- 
pared to the 65 million in use today. 

For the first time we have Federal high- 
way legislation which clearly recognizes that 
motor vehicle transportation affects the lives 
of every American; that it influences the 
growth and development of countless com- 
munities. The location and design of these 
new superhighways will largely determine 
the location of new industrial sites, com- 
mercial centers, and residential areas. They 
will contribute to many other community 
services, both private and public. They will 
add mightily to our potential for defense 
and survival. 

Thus you who are engaged in making 
control surveys and the many intricate tasks 
that mapping work involves are not merely 
furnishing essential and basic information, 
you also are establishing permanent monu- 
ments for a new system of highway trans- 
portation. 
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The public is not aware of it, but in a 
very real sense you are responding to a na- 
tionwide desire to known “where we are.” 
In the process, of course, you will help to 
assure that the engineering and right-of-way 
surveys needed to locate these essential 
traffic arteries are sufficiently accurate, prop- 
erly preserved, and tied to the network of 
basic ground control surveys. 

Since other speakers will discuss the more 
technical aspects of your contribution to the 
highway program, let me stress other fea- 
tures, some of which are still a subject of 
misunderstanding or controversy. 

One of the most important features is 
planned access control for all routes on the 
vital Interstate System. To many highway 
users this phrase implies an unwelcome, 
more or less arbitrary restriction on the free 
flow of traffic. Actually, the reverse is true. 
Long experience has shown that random 
access on heavily traveled routes has an in- 
evitable train of consequences—it spells 
rapid obsolescence, paralyzing traffic con- 
gestion, and a mounting toll of accidents 
and fatalities. 

Highway officials and traffic engineers, as 
well as those motorists who frequently use 
access-controlled highways, know _ these 
facts. 

To these experienced observers the safety 
and convenience of our modern express- 
ways is decisive. Traffic engineers can point 
to many studies which show that controlled 
access reduces traffic accidents by about two- 
thirds. The Automotive Safety Foundation 
has estimated that modernization of the 
Interstate System alone will save more than 
3,500 lives a year. 

Measured in distance this key network 
includes only about 1.2 percent of our total 
road and street mileage, but it is estimated 
that when completed it will carry 20 percent 
of all traffic. By contrast with today’s costly, 
dangerous congestion, this traffic will move 
at expressway speeds. It will flow into and 
around large cities over safe, divided high- 
ways of 4 to 8 lanes, protected by carefully 
planned access. Equally important, these 
great trunk lines will serve the smaller com- 
munities, both directly and through inter- 
connecting routes. This Interstate System 
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NEW HIGHWAY PROGRAM 


also will bring town and country much 
closer together. 

Quite naturally the dramatic scope and 
urgency of the Interstate program have fo- 
cused public attention on this phase of this 
1956 Act. But this does not mean that the 
regular or ABC program, as we call it, has 
been neglected. Quite the contrary. This 
long-established improvement program was 
very materially increased by the 1956 Act. 
In the first nine years following the end of 
World War II, the regular Federal-aid high- 
way authorizations averaged 500 million 
dollars per year. By contrast the ABC 
authorization for the fiscal year 1957 came 
to 825 million dollars. This is increased to 
850 million dollars in 1958 and 875 million 
dollars for the fiscal year 1959. These in- 
creases, coupled with the fact that in the 
past a considerable portion of the ABC 
funds actually were spent on the Interstate 
System, make the above figures all the more 
effective in enlarging the program. ABC 
funds are divided as follows: 


45 percent for the primary system, 

30 percent for the secondary system, and 

25 percent for extensions of these two 
systems in urban areas. 


Ours is a big country. Witness the fact 
that the primary system, which embraces 
our main-traveled highways and includees 
the 40,000-mile Interstate System, is about 
235,000 miles in extent. The secondary 
system, mostly farm-to-market roads, con- 
sists of 520,000 miles, making a total mile- 
age of 755,000 eligible for Federal aid. 

All in all, the highway act of 1956 will 
make more Federal-aid funds available in 
the first four years of the new program than 
in the preceding 40 years. 

There is no need to tell this audience 
what such figures mean in terms of technical 
and engineering demands. They will be 
enormous. And the supply of qualified 
manpower is definitely limited. 

This shortage, and it is very real, consti- 
tutes the greatest potential roadblock to the 
vast new program, particularly where the 
Interstate System is concerned. To com- 
plete this system on schedule, as the 1956 
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Act calls for, our State highway departments 
will need all the efficiency, skill, and inge- 
nuity at their command to produce the even 
flow of plans and designs that are essential 
to keep the new program moving on sched- 
ule. If this flow is interrupted or diminished 
here and there, these omissions will show up 
as gaps in the vital Interstate System when 
the 13-year period set by Congress is ended. 

Thirteen years may seem like a long time 

-until we measure it against the work 
which must be done and the need to accel- 
erate our pace from now on. Moreover, 
Congress and the entire Nation will be 
watching our rate of progress very closely. 
There will be no opportunity to make up for 
lost time in the years ahead. 

So far we have made a good start. Dur- 
ing the first eight months after passage of 
the 1956 Act, contracts advertised and funds 
obligated totaled more than 1.4 billion dol- 
lars for Federal-aid primary, secondary, ur- 
ban, and Interstate System highways. On 
the latter system alone, contracts aggregat- 
ing 441 million dollars in total cost were 
awarded for the improvement of over 791 
miles of these basic and urgently needed 
routes. By March 1, 1957, 8 States had 
committed all of their 1957 Interstate funds 
and were beginning to use the Interstate 
money apportioned for the fiscal year ending 
June 30, 1958. 

But this impressive start leaves no room 
for complacency. For one thing, many 
States had drawn on a backlog of projects 
which were already planned. Advance de- 
sign and engineering work had been done 
well ahead of time, when manpower needs 
were less pressing. 

Both the Bureau of Public Roads and the 
State highway departments are fully aware 
of the danger inherent in the shortage of 
engineering manpower, and we have taken 
important steps to overcome it. The use of 
photogrammetry and electronic computers 
in highway design is increasing, and the best 
practices of each State have been made 
known to other States through a series of 
regional meetings. Such meetings were held 
in Chicago, Albany, Atlanta, and, this week, 
in Los Angeles. 
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Photogrammetric survey methods, short- 
cut ways of reproducing and consolidating 
bridge and highway construction methods as 
they fit into the pattern of mass engineer- 
ing production with the aid of electronic 
computers, were stressed at these meetings. 

As William T. Pryor of the Bureau will 
point out in one of your subsequent pro- 
grams, map making and road building go 
together, and the first system of State plane 
coordinates was established by the Coast 
and Geodetic Survey in 1933 at the request 
of a State highway engineer for control of 
highway surveys on a plane-coordinate basis. 

Back in the middle thirties, when the 
Bureau and the States launched their high- 
way planning surveys, we were the first to 
ever map the United States on a scale large 
enough to produce a working map. 

For many years the Bureau has published 
a highway wall map showing the U. S. 
Numbered Highways and the Federal-aid 
highway system. As you know, this was 
printed on the Land Management base map 
which is at a scale of 1 inch equals 37 miles. 
A new Bureau wall map will be published 
about the middle of the year. On this issue 
the Interstate Highway System will be shown 
in a separate color. 

The Geological Survey is now compiling 
a new U. S. map with 17 plates showing a 
great variety of information. The Bureau 
expects to use this base in future years so 
that a much wider selection of supplemen- 
tary information can be shown. 

As the new highway program unfolds the 
preservation of goedetic markers will require 
further cooperative efforts. Though much 
of the Interstate System will be on new lo- 
cation, many miles of existing highways will 
be widened and reconstructed. This will 
endanger present geodetic markers, espe- 
cially leveling bench marks, which are set 
within the highway right-of-way. The 
Bureau of Public Roads is now working with 
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mapping agencies to establish procedures 
whereby these markers may be moved in 
such a way that the survey data will be 
preserved. 

The Federal-Aid Highway Act of 1956 
cemented the already close relationship be- 
tween highway engineering and construc- 
tion, and surveying and mapmaking. ‘This 
is done in Section 119 by adding the estab- 
lishment of geodetic markers to the term 
“construction,” and in Section 121 by au- 
thorizing the use of photogrammetric meth- 
ods in mapping and utilization of commer- 
cial enterprise for such services. Such recog- 
nitions are a long-sought-for goal and the 
American Congress on Surveying and Map- 
ping is certainly to be congratulated for its 
part in this attainment. Equally important 
is the fact that the new law provides Fed- 
eral funds for basic geodetic control surveys. 

I know what a source of satisfaction these 
steps must be to all who have pointed out 
the value of control survevs and photogram- 
metry, and the immense contribution they 
can make to the new highway program. 

Other speakers will enlarge on this topic, 
but let me set it in a somewhat different per- 
spective. Again I have in mind the all- 
pervasive role of highway transportation in 
furthering the broad aims of a freedom-lov- 
ing people. 

Of course, we are concerned to locate, 
design, and build safer and more efficient 
highways. Of course, we are determined to 
use all the engineering skills and all the tech- 
nical and mechanical improvements that are 
available to us—and they are absolutely es- 
sential. But beyond these engineering goals, 
beyond the complex structures, the inter- 
changes, the bridges, and the many miles of 
pavement, our real objective is a better way 
of life for all Americans. 

We are engaged in a great cooperative 
effort. The measure of our opportunity is 
also the measure of our responsibility. 


IT IS NOT TOO EARLY TO BEGIN PLANNING 
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The Part of Control Surveys in the President’s 
Road Program 


By WILLIAM T. PRYOR 


CHIEF OF AERIAL SURVEYS, 


EMBERS of the American Congress 

on Surveying and Mapping, fellow 
engineers, and guests, I deem it a distinct 
privilege and honor to have been requested 
to present a paper, “The Part of Control 
Surveys in the President’s Road Program,” 
to such a distinguished group. In doing so, 
I hope to give something of benefit and in- 
terest to each of you. 

In his talk yesterday, Mr. C. D. Curtiss, 
Commissioner of Public Roads, outlined 
many of the aspects of the Highway Act of 
1956, stressed its important features, and 
told what it means to this country. 

Today it is fitting that we specially con- 
sider control surveys in the President’s 
Highway Program which this Act put into 
effect. Before doing this, however, let us 
review some of the events which preceded 
and eventually led to full acceptance of the 
utility and importance of control surveys in 
highway engineering. 

We all know our country has a remark- 
able background of achievement. It was 
begun with cooperation and willingness to 
pay the price—whatever it might be—for 
achieving our objectives. And, down 
through the years, despite some differences, 
this spirit has continued and been intensi- 
fied. Whenever differences occurred they 
were over “means” and not over “purposes” 

over “methods” and not over “needs.” 
At all times, the “purpose” has been to ful- 
fill “needs” with consistency, continuity, 
and order. We, today, also feel the urgency 
to do this. 

After the advent of the automobile, there 
came a slogan somewhat like this—‘“Let’s 
get America out of the mud.” The people 
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wanted something better than “dirt roads.” 
In time, came the first Federal-Aid Law 
in 1916 which initiated a whole succession 
of Federal-Aid laws, each progressively writ- 
ten to unify our endeavors and provide 
funds for highway construction. By 1921 
the Federal-Aid Acts had put into effect 
a partnership between the Federal and 
State governments which has become the 
pattern for highway construction on a con- 
tinuing cooperative basis. 

As we come into the present, we realize 
that in spite of all that has been accom- 
plished in this combined cooperative effort, 
we have failed to keep pace with our high- 
way needs—needs resulting from our ex- 
panding economy and an ever-increasing 
number of motor vehicles manufactured, 
bought, and used on our highways year 
after year. 

Of all our needs today, there is none 
greater than the need for correct and ample 
information. Second in importance is the 
need for knowledge of what should be done 
with this information for our common and 
individual good and progressive develop- 
ment. Briefly, we need to know “where we 
are,” “what we should do,” and “‘the direc- 
These are 
continuing and growing needs. Fulfilling 


tion in which we ought to go.” 


them on a continuing basis is among our 
constant objectives. The President’s Road 
Program is a step toward fulfillment of such 
needs. It is, in essence, the “Grand Plan” 
which President Eisenhower outlined in his 
urgent message to the Conference of Gov- 
ernors in 1954. 

To get this program under way, the 
Highway Act of 1956 stipulates an ex- 
panded program for construction of the 
primary and secondary highway systems and 
their extensions within urban areas and for 
the National System of Interstate and De- 
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fense Highways. It sets forth another 
whole-hearted effort—with a price on it— 
based on correct information as to “what 
we should do,” and “the direction in which 
we ought to go” “from where we are” to 
achieve progressive development for our 
common and individual good. We can now 
proceed on a carefully planned, long range 
basis tailored to fulfill future as well as 
present traffic needs. Ideally, the parts and 
the whole may be considered while working 
with consistency, continuity, and order to 
achieve all that is contemplated. In addi- 
tion, the piecemeal approach and its costly 
inefficiency and ineffectiveness are elimi- 
nated. 

Simultaneously with the many who have 
been working to get this expanded high- 
way construction program under way, 
others equally as conscientious have been 
working cooperatively in another way for 
our common and individual good. They 
have been working to assure that the engi- 
neering and rights-of-way surveys made to 
bring new highways into being are accu- 
rate, preserved, and tied to the National 
network of basic ground-control surveys. 
All of the reasons for this are too numerous 
to mention now. The most obvious rea- 
son, however, is to make sure that surveys 
made for highways will serve everyone in- 
definitely in every way possible rather than 
merely once for the engineering of high- 
ways and the procurement of rights-of-way 
for such highways. 

Early in highway construction on a Na- 
tional basis some engineers realized the need 
for a basic coordinated system of control 
surveys. And eventually, as the result of a 
request made in 1933 by a State highway 
engineer, the United States Coast and Geo- 
detic Survey established in that year the 
first of the systems of State Plane Coordi- 
nates, positioned by its first- and second- 
order control surveys. This start was soon 
followed by the establishment of similar 
systems for each State. Many States have 
now adopted these systems by legislative 
act. The Coast and Geodetic Survey has 
made available the X and Y plane coordi- 
nates in the applicable State system of each 
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control-survey monument and marker for 
which it has determined an adjusted geo- 
detic position. 

Through the years since establishment of 
these systems of plane coordinates, their 
use has not been as extensive as desirable. 
There are many reasons for this, none of 
which, for the common good in the long 
run, are fully justifiable. Knowing that 
reasons for every nonuse had to be over- 
come, many engineers have been working to 
remove such obstacles. And in this, the 
American Congress on Surveying and Map- 
ping has been among the leaders. 

During its fourteenth annual meeting in 
1954, the American Congress on Surveying 
and Mapping passed a resolution requesting 
the cooperation of the Bureau of Public 
Roads in urging that all preliminary and 
location surveys under Federal jurisdiction 
be fully tied to the basic control-survey 
points of the respectively applicable system 
of State plane coordinates. Reasons for 
this were to make highway surveys serve as 
an extension of the Federal network of basic 
ground-control surveys and help eliminate 
the wastefulness which occurs wherever a 
survey is open-ended, is limited to a single 
purpose, and is not properly preserved for 
futiire use. 

This resolution went further. It re- 
quested the Bureau of Public Roads and the 
States to make their surveys sufficiently ac- 
curate to fulfill such purposes, and to set 
survey station markers and bench marks at 
one-mile or smaller intervals along each 
highway surveyed and constructed in the 
future. This request was made to assure 
that survey position, horizontal and vertical, 
and the whole highway survey will be 
permanently preserved. 

Then it continued by urging the Coast 
and Geodetic Survey to make adequate ties 
to the station markers and bench marks of 
all highway surveys wherever such surveys 
precede the extension of the Federal net- 
work of ground-control surveys. And fi- 
nally, it recommended that all Federal, 
State, and County highway departments 
and commissions, all local authorities, offi- 
cials and engineers, and registered surveyors 
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be requested to consult with the Coast and 
Geodetic Survey on procedures and meth- 
ods of accomplishing, in the most economi- 
cal and reliable manner, the mutually bene- 
ficial objectives mentioned in the resolu- 
tions. 

The Commissioner of Public Roads ac- 
cepted the motives and suggestions of this 
resolution. Accordingly, he advised the 
various State highway departments regard- 
ing the validity and value of putting into 
practice its enunciated principles and rec- 
ommendations. Also, the Construction 
Committee of the American Association of 
State Highway Officials was informed of 
the support that the Bureau gave to the in- 
tent of the resolution. 

During its fifteenth annual meeting in 
1955, this spirit of leadership was continued 
by the American Congress on Surveying 
and Mapping. 

The Control Surveys Division recom- 
mended a resolution that the Director of 
the U. S. Coast and Geodetic Survey be 
requested to establish along the proposed 
routes of the National System of Interstate 
Highways, at intervals of one to two miles, 
permanent monuments resulting from hori- 
zontal- and vertical-control surveys of at 
least second-order accuracy with appropri- 
ate azimuths; that the surveys be completed 
in advance of all construction where possi- 
ble; and that the Commissioner of Public 
Roads be requested to ask responsible high- 
way officials of all States concerned to con- 
nect all engineering and right-of-way surveys 
to these monuments and to furnish the data 
resulting from the establishment of any ad- 
ditional permanent monuments to the Coast 
and Geodetic Survey so that results might 
be incorporated into the Federal networks 
of basic horizontal and vertical control, re- 
duced to State plane coordinates and sea- 
level elevations, respectively. In that way, 
they would be available for future use by 
local, State, or Federal engineers, and all 
others who could derive benefit by using 
them. 

At the same meeting, the Property Sur- 
veys Division recommended two resolutions 
pertaining to the same subject. 


The first of the two expressed apprecia- 
tion to the Commissioner of Public Roads 
and the American Association of State 
Highway Officials for their cooperation 
and support of the aims of the 1954 resolu- 
tion, and the steps taken to get the State 
highway departments to expedite the adop- 
tion of the principles of the resolution. 

In its second resolution, the Property 
Surveys Division made prophetic history. 
It recommended informing the responsible 
officials of the Executive Branch of the 
Federal government, various State highway 
departments, and all others who may be 
directly affected by the action of the Con- 
gress of the United States for the engineer- 
ing and construction of the National Sys- 
tem of Interstate Highways, that the bill 
therefor should contain a proviso that the 
surveys for this system of highways should 
be tied to the established network of con- 
trol surveys so that such highway surveys 
will become an integral part of the network. 

Fortunately, and as desired and worked 
for, the Highway Act of 1956 added some 
vitally important provisions to Federal-Aid 
Law—provisions which are a legal endorse- 
ment of the “direction” long advocated in 
which engineering surveys should be 
planned and made. The 1956 Act, how- 
ever, has not changed the prerogative of 
the States to initiate projects, make surveys, 
design locations and prepare plans, acquire 
rights-of-way, write specifications, let con- 
tracts, and supervise construction. Neither 
has it altered, under the Secretary of Com- 
merce, the responsibility of the Bureau of 
Public Roads to provide general guidance 
and supervision. The new provisions in 
which the American Congress on Surveying 
and Mapping, the American Society of 
Photogrammetry, and all other like-minded 
groups have much more specific interest 
than many other segments of our popula- 
tion are contained in Sections 119 and 121 
of the Act. 

Section 119 amends the Federal-Aid-Law 
definition of the term “construction” to 
include THE ESTABLISHMENT OF TEMPO- 
RARY AND PERMANENT GEODETIC MARKERS 
IN ACCORDANCE WITH SPECIFICATIONS OF 





148 


THE COAST AND GEODETIC SURVEY IN THE 
DEPARTMENT OF COMMERCE. ‘To have con- 
trol surveys so recognized is one of the long- 
visualized, hoped-for, and worked-for goals. 
Thus, they are accepted as an integral part 
of surveying and mapping for highway lo- 
cation, design, and preparation of construc- 
tion plans. 

Now we may devote our efforts toward 
making control surveys fully serve the high- 
way engineering profession. The law makes 
this easier by providing funds for these sur- 
veys. Statewide highway planning survey 
funds can be used to the extent there is an 
excess of such funds over those needed for 
a normal program of engineering and eco- 
nomic investigations. And more important, 
all classes of Federal-Aid funds, secondary, 
primary, urban, and interstate, apportioned 
to the States for highways can all be used 
for such surveys on a planned and approved 
basis. All funds used for control surveys 
are matched by the States in the usual pro- 
portions as stipulated in the Federal-Aid 
laws. Thus sufficient funds are assured. 

Section 121 provides that “. . . the Secre- 
tary of Commerce may, wherever practi- 
cable, authorize the use of photogrammetric 
methods in mapping, and the utilization of 
commercial enterprise for such services.” 

Thus, the natural union of two important 
elements for accomplishing topographic, 
land-use, and other surveys required for 
designing highway locations and preparing 
highway construction plans has been ac- 
knowledged by law. The procedural units 
are now fully recognized and brought to- 
gether. This is the culmination of another 
goal which has been sought for so long by 
the farsighted, who. are always extending 
our horizons. And the sequel to this is that 
not only has the Secretary of Commerce, 
through the Bureau of Public Roads, au- 
thorized what the law gives him authority 
to do, but he has encouraged, and continues 
to encourage, the States to make every pos- 
sible use of photogrammetric methods in 
all stages of highway engineering. 

We all know that mapping by photogram- 
metric methods cannot be done without 
adequate horizontal and vertical control. 
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This is especially true for preliminary sur- 
veys by photogrammetric methods and for 
elimination of loose-ended p-line surveys. 

Thus, basic control surveys are among 
the first. tasks to be completed in accom- 
plishing the large-scale mapping essential in 
all preliminary surveys for the location and 
design of highways. This means basic con- 
trol surveys must be made along the route 
of each highway-to-be, whether it is along 
an existing road or on new location. 

We also all know that a large percentage 
of the horizontal-control points established 
in the present network of control surveys 
are far from most of our present and pos- 
sible highways—an essential situation dur- 
ing the first establishment and extension of 
this network from coast to coast and border 
to border along the best lines of sight af- 
forded by the topography. Consequently, 
triangulation monuments and station mark- 
ers are usually in the least accessible places 
and often the highest. To get accurate 
points of survey control near and along our 
highways, and routes for new highways, 
means that surveying to establish such 
points must begin and close on the widely 
dispersed points of the present network of 
control surveys. 

As one of its administrative steps to get 
this control surveying under way within the 
States and do it in accordance with the pro- 
visions of the Highway Act of 1956, the Bu- 
reau of Public Roads prepared instructions 
for the performance of basic control sur- 
veys to establish accurate and permanent 
geodetic markers to benefit highway de- 
velopment. These instructions will be ac- 
companied with a statement of the objec- 
tives of the Coast and Geodetic Survey in 
fulfilling its responsibilities for making con- 
trol surveys along the routes of the system 
of interstate and defense highways and 
other highway systems. Program and proj- 
ect procedures established by the instruc- 
tions contemplate that such basic control 
surveys will be made first for the interstate 
system of highways. This will be done by 
the Coast and Geodetic Survey in coopera- 
tion with the various State highway de- 
partments. The States will initiate the con- 
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trol survey projects. Details for each proj- 
ect, and an agreement therefor, will be 
worked out among representatives of each 
State concerned, the Coast and Geodetic 
Survey, and the Bureau of Public Roads. 
It is contemplated that these control sur- 
veys will not be undertaken in projects 
shorter than 40 highway-route miles. And 
ordinarily, it is expected the present and 
most important requirements of State high- 
way departments will be met by establishing 
horizontal-control markers at spacings of 
two to five miles and vertical-control mark- 
ers at a spacing of one mile along the inter- 
state routes. 

Wherever topographic conditions or un- 
avoidable circumstances cause the initially 
set geodetic markers to be within what later 
becomes the highway construction limits or 
to be at places not readily accessible from the 
highway for which they were surveyed, sup- 
plemental control survey projects may be 
initiated and approved: (1) For moving the 
markers which would be disturbed or de- 
stroyed by construction, and (2) for estab- 
lishing additional markers to serve wherever 
the initially established markers are inac- 
cessible from the new highway. The one 
specific requirement is that these moved and 
newly established markers must be placed 
in accessible and permanent places near or 
within the highway right-of-way where their 
use would not cause traffic hazards. Thus, 
the basic control surveys to set geodetic 
markers along the various systems of high- 
ways will be an extension of the National 
network of control surveys. 

We are now at the point where it is 
proper to mention both effect and value of 
control surveys in the President’s Road 
Program, as effect and value are compan- 
ions not easily separated. 

Much of the System of Interstate and 
Defense Highways with its carefully planned 
places of access will be on new location 
away from the present highways. This is 
especially true wherever the standards of 
present highways cannot be improved at rea- 
sonable cost and wherever land use is in- 
tense and land values are high. Such situa- 
tions are more prevalent on projects of 


present road improvement in urban areas 
where widening rights-of-way, eliminating 
intersections at grade, and limiting places of 
access will be very difficult, if not impossi- 
ble. Thus, many miles of new right-of-way 
will be required. And for most of the re- 
mainer, which will be along highways now 
in use, the existing right-of-way will have to 
be widened. 

Acquiring ample right-of-way well in ad- 
vance for this vast 40,000-mile system of 
multilane highways is one of the first major 
tasks, once alternate locations have been 
designed, compared, and the best one de- 
termined. And such acquisition cannot be 
attained unless deed descriptions of parcels 
of land constituting the rights-of-way can 
be written well in advance of centerline- 
staking of the location on the ground for 
each highway’s construction. Accurate de- 
termination of ownership lines when pre- 
liminary surveys are being made for design 
of the location, preparation of construction 
plans, and description of rights-of-way will 
thus be one of the essential elements of the 
engineering and cadastral surveys for these 
highways. 

Another equally important element will 
be the attainment of continuity throughout 
each description and from one description 
to another for all parcels of land constitut- 
ing the right-of-way of every new highway 
and essential right-of-way widening for im- 
provement of existing highways. Herein 
lies another vital service of a system of sur- 
vey controls which is accurate, accessible, 
and close to these highways. Thus, each 
parcel of land required can be accurately 
described by position in relation to the 
permanently monumented station markers 
which are set within the National network 
of control surveys and its extension along 
each system of highways, and especially the 
entire system of interstate and defense high- 
ways. 

It is probable that the number of con- 
trol-survey projects initiated by the States 
may exceed the performance capacity of 
the Coast and Geodetic Survey. Should 
this occur, other projects required could be 
done under its administrative supervision 
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and guidance: (1) By the States or (2) by 
contract as the preliminary surveys are 
made by photogrammetric methods for 
highway location and design purposes—the 
one vitally important requirement being 
that the accuracy of such surveys would 
have to comply with specifications of the 
Coast and Geodetic Survey, which require- 
ments are ample for all highway engineer- 
ing purposes. And when this is done, both 
the States and firms of commercial enterprise 
employed by negotiated contract will gain 
training and experience through perform- 
ance in making control surveys. In this 
way, the combined abilities of our survey- 
ing and engineering forces may be used 
wisely while our capacity to perform es- 
sential work is increased, and the acceler- 
ated program of plan preparation for high- 
way construction will be more easily accom- 
plished. Repetition will be eliminated, and 
project control surveys will not have to be 
run in closed circuits to ascertain their ac- 
curacy. Consequently, throughout all of 
the essential surveying and engineering for 
our highways, consistency, continuity, and 
order will be attained. The cost of high- 
way surveys will be reduced, especially those 
made by photogrammetric methods, be- 
cause the basic control will be immediately 
available for each preliminary survey proj- 
ect. Equally important, if not more so, 
highway engineering manpower will be re- 
lieved of the routine surveying tasks so that 
it can be fully utilized on design, prepara- 
tion of plans, and construction engineering. 

The making of control surveys along 
highways and the monumentation of their 
station markers and bench marks will not 
only extend the National network of control 
surveys, but it will preserve highway survey 
positions, will enable platting of all highway 
surveys on an accurately correlated base, 
and will make highway survey data readily 
accessible for use in making surveys from 
time to time as required for highway and 
other engineering, and for cartographic and 
cadastral purposes. 

With such sufficiently accurate control 
close by and readily accessible, there will 
not be any need for long traverses or tri- 
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angulations, or both, in making origin and 
closure ties for future highway and other 
surveys. Such a situation will have a con- 
tinuing effect; all surveys made in the fu- 
ture should be more accurate and cost less 
than they otherwise would. Thus greater 
economy will be realized in the expenditure 
of Federal, State, and other highway-engi- 
neering funds. 

All basic horizontal-control surveys, made 
and computed to apply in the applicable 
system of State plane coordinates, can be 
easily adjusted for scale and from sea-level 
datum at the average elevation of the high- 
way-survey project so that distances on the 
maps will agree by scale without need for 
correction with distances measured _hori- 
zontally on the ground. Finally, basic con- 
trol surveys made to Coast and Geodetic 
Survey standards of accuracy and used as 
origin and closure for both preliminary and 
location surveys for highway projects will 
up-grade the accuracy and utility of all high- 
way surveys. 

Now that Control Surveys are an integal 
part of the President’s Road Program, the 
surveying and engineering required to make 
it a reality can all be accomplished with 
certainty and economy for our common 
and individual good by progressive devel- 
opment. 

The American Congress on Surveying 
and Mapping has performed a vital service 
in contributing to the attainment of this 
favorable situation. The next task we need 
to perform is to get all surveys, made to 
stake the designed alignment on the ground 
for highway construction, permanently 
monumented and adequately tied to the 
National network of control surveys. 

To attain, however, all that is contem- 
plated in performance of surveys essential 
in the expanded highway program, opposi- 
tion will have to be overcome and numerous 
other problems solved. Missionary work 
will need to be done to assure full under- 
standing of the importance and value of 
control surveys in accomplishing highway- 
engineering work. It is a task for everyone. 


As from the beginning of our country’s 


history, cooperation will be necessary. 
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The Coast and Geodetic Survey and the 
Highway Program 


By CAPTAIN I. E. RITTENBURG 


ASSISTANT DIRECTOR FOR ADMINISTRATION, COAST AND GEODETIC SURVEY 


HE Coast and Geodetic Survey has 
been aware for a long time of the 
fact that a large number of its triangulation 
stations have been established in relatively 
inaccessible places. This was necessary in 
order to obtain complete coverage of areas, 
to provide for strength of figures and lines 
of sight, and to secure a certain degree of 
permanency of the markers. Realizing 
this, we have, for many years, been supple- 
menting the main scheme by establishing 
stations in or near towns, near airports, on 
college campuses, and particularly along 
the main highway routes at a spacing of 
about four miles. In spite of these attempts 
to bring our horizontal control down to ac- 
cessible places, we still find that it is not 
used by State, county, and local engineers 
to the extent we would like. Our level net 
follows railroads and highways _ rather 
closely, and for this reason and also because 
it is easier to extend leveling control on a 
local basis, our bench marks are used much 
more than our horizontal-control stations. 
Since the Federal-Aid Highway Act of 
1956 authorizes the cost of the establish- 
ment of geodetic control markers along the 
proposed Interstate Highway System, we 
look for a real opportunity of extending 
such control into areas not yet touched, to 
be used not only for large scale maps and 
construction surveys in connection with the 
highway program but also for the control 
of all other types of surveys, including 
property and engineering. A feature not 
to be overlooked is the fact that the geodetic 
monuments established in the highway pro- 
gram will be readily accessible to all. 
Professional surveyors and engineers are 
becoming aware of potential benefits to 
Presented at the Seventeenth Annual Meeting 
of the American Congress on Surveying and Map- 
ping, Washington, D. C., March 6-8, 1957. 


them of this program. On February 9, 
1957, at its Sixteenth Annual Meeting, the 
Michigan Society of Registered Land Sur- 
veyors adopted a resolution which states, 
and I quote, “The Michigan State Highway 
Department be requested to take advantage 
of this opportunity and take steps to ar- 
range with the Coast and Geodetic Survey 
to observe, compute, and adjust a system 
of permanently marked geodetic control 
stations at intervals of approximately two 
miles along all new highway routes in the 
State of Michigan for which such Federal 
funds may be available; so that not only 
the property corners but also the highway 
construction surveys may be based on geo- 
detic control.” 

A fair question might be: Can the cost 
of geodetic control in connection with high- 
way construction be justified for this pur- 
pose alone? First, it should be understood 
that we are considering very costly modern 
highway construction wherein the extent 
and complexities of these systems require 
surveys of much greater accuracy than 
heretofore. Horizontal and vertical align- 
ment of these highways are much more of 
an engineering problem than ever before. 
Grades and curves used on modern high- 
ways must take higher speeds into consid- 
eration. The construction of underpasses, 
overpasses, Cloverleaf accesses, etc., requires 
the use of planimetric and topographic 
mapping on very large scales which, in 
turn, requires basic control surveys of an 
accuracy heretofore not considered neces- 
sary in highway work. 

Route mapping along the proposed high- 
ways necessarily cannot be done continu- 
ously, either as to space or as to time. To 
assure that all the “pieces” will ultimately 
fit, both statewide and nationwide, it ap- 
pears logical and probably necessary to 
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turn to the use of the State Plane Coordi- 
nate Systems, and to the Federal Level Net 
based on mean sea level. It is only in this 
way that high accuracy over great extent 
and complete coordination between the 
many highway projects can be attained. 
A rough estimate for the total cost of the 
establishment of geodetic control per mile 
of highway would be of the order of one- 
tenth of one percent of the total highway 
cost. 

There were probably thousands of miles 
of highway surveys run in the past that, 
figuratively, start nowhere and end no- 
where. Although these surveys have served 
an immediate need, they bore no relation- 
ship, one to another, did not possess the 
accuracy nor the permanency necessary for 
other purposes, and their usefulness came 
to an end after the construction of the 
highway. All these deficiencies will be 
overcome in conducting surveys under the 
terms of Section 119 of the Federal-Aid 
Highway Act of 1956. 

We are working closely with the Bureau 
of Public Roads in the formulation of pol- 
icy and procedures in initiating and im- 
plementing control-survey projects in co- 
operation with the various States. It is 
important that the necessary accuracies be 
maintained and proper connections to the 
Federal network be made if these surveys 
are to perform their designated functions. 

Under the policies and procedures estab- 
lished jointly by the Bureau of Public Roads 
and the Coast and Geodetic Survey the 
initiative must be taken by the States. The 
Bureau of Public Roads is ready to approve 
those projects which meet the established 
criteria. The Coast an Geodetic Survey 
is likewise willing to assist any State which 
desires to establish permanently marked 
geodetic control along its interstate highway 
routes. The assistance we offer is most 
flexible and will be tailored to the wishes 
of any State. On a cooperative basis we 
could do it all, furnishing all the personnel 
and equipment and scheduling the work to 
meet the State’s needs to the best of our 
ability. Also on a cooperative basis we 
might furnish part of the personnel, instru- 
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ments, and equipment. Further, we are 
prepared to furnish supervisory personnel 
only and let the State furnish the remainder 
needed in personnel, instruments, and 
equipment. We are prepared to cooperate 
fully with any State and to work out the 
best method of operation within the policy 
and budgetary limitations of that State. 

Up to now we have worked out operating 
details with four States. In each case the 
State’s needs were best satisfied by our fur- 
nishing a 7- to 11-man field party, all the 
instruments, and some of the vehicular 
equipment. The balance of the men and 
equipment was furnished by the State. 
We shall make the computations and fur- 
nish to the States adjusted positions on the 
Plane Coordinate System. 

Projects are already underway in four 
States: Washington, Oregon, Nevada, and 
South Carolina. 

An 85-mile project in Washington, from 

Ritzville to Spokane to the Idaho line, ap- 
proximating U. S. Highway 10 is now about 
one-half completed. In Oregon, a project 
of about 75 miles along U. S. Highway 30 
between Troutdale and The Dalles is over 
half done. These projects were started 
about the middle of October. 
“Some 140 miles of a route along U. S. 
Highway 91 centered on Las Vegas has 
probably passed the half-way mark at this 
time. The work started the middle of No- 
vember. The weather on this project has 
been more favorable than for the two 
northern States. 

The reconnaissance has been completed 
for triangulation along a 22-mile stretch 
of U. S. Highway 76 between Newberry and 
Clinton, South Carolina, and observations 
were commenced in late February. 

All these projects will involve leveling 
which has been completed to some extent. 
The recommended spacing of horizontal- 
control stations along the highway routes 
is 2 miles and that for bench marks is | 
mile. The actual spacing is at the discre- 
tion of the States with certain limitations 
set by the Bureau of Public Roads. 

The use of the Federal control net and 
the State Plane Coordinate Systems by State 
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highway departments has been slow in com- 
ing. Massachusetts, Connecticut, Cali- 
fornia, and Nevada are examples of States 
which have recognized for many years the 
value of high grade surveys based on the 
National network. Other States are follow- 
ing. In the past year or so we have cooper- 
ated with the States of Washington and 
Maryland in special highway programs. 
The advent of the President’s Highway 
Program should give a real impetus, at 
last, to a nationwide recognition of the need 


City Topographic Maps 
Far Beyond 


“The job they’re doing,” says Greensboro, N. 
C., City Planning Director Ronald Scott, “easily 
would cost $200,000 if it was performed by 
ground surveying teams.” Scott referred to a 
$40,000 aerial survey of Greensboro and _ its 
fringe areas by Aero Service Corporation, Phila- 
delphia, Pa. 

The first phase of the mapping operation, 
aerial photography of 160 square miles, was 
completed in the early spring of 1957. The 
photographs were taken from a specially out- 
fitted Cessna 195 equipped with an $8,000 
mapping camera. Each 9- by 9-inch photo- 
graph covers approximately 464 acres. 

From the air photographs, 43 topographic 
map sheets will be prepared to cover a 27- 
square-mile area. This new mapping, at a 
1:2,400 scale and with a 2-foot contour interval, 
covers fringe areas around Greensboro, includ- 
ing the suburban communities of Bessemer and 
Hamilton Lakes. The maps will be used by 
Greensboro city engineers to design and plot 
locations of water lines, storm and sanitary sew- 
ers, and other public utilities. In addition, the 
maps have a wide range of other uses for many 
city planning projects and as basic topographic 
information for private and industrial real estate 
developers. 

Under this current project, the photography 
was extended to 160 square miles. However, 
only 27 square miles is being mapped immedi- 
ately. The additional photography will enable 
topographic maps to be prepared as required. 
Greensboro’s long experience with topographic 
maps at this scale and contour interval has 
proven the value of such projects. 

Topographic maps for Greensboro, N. C 


were first prepared in 1926 by the R. H. Ran- 


for accurate and systematically executed 
highway surveys. The Bureau of Public 
Roads definitely looks with favor upon this 
and is ready to take the lead. Their engi- 
neers are anxious to see that such surveys 
are conducted properly—and rightly so— 
since a large portion of the funds made 
available will be Federal. We, on our part, 
will bend every effort to aid in the program. 
It is the best opportunity ever offered for 
a valuable and extensive program of con- 
trol surveying in areas accessible to all. 


Proven to be Valuable 
Their Cost 


dall & Co., Engineers, of Toledo, Ohio, who 
also established the basic network of Greensboro 
precise positions and bench marks to control 
that mapping and the subsequent extensions to 
follow. These original maps are still in use 
today and have proven to be valuable far be- 
yond their cost in many situations. 

The current mapping program with Aero 
Service Corporation is an extension of the map- 
ping work started in 1926, but the modern 
method of photogrammetry is now used instead 
of the former planetable work by ground crews. 

Two years ago a similar project was com- 
pleted when “Aero” photographed some 200 
square miles of the Greensboro area. Nearly 38 
square miles of topographic mapping was com- 
pleted under that program. 





ACSM member Ronald Scott, (right) Greensboro, 
N. C., City Planning Director discusses last minute 
mapping details with aerial photographer Tom 
Forrest (left) and pilot H. J. Kemley of Aero 
Service Corporation, Philadelphia. The air map- 
ping team last spring completed photography of 
about 160 square miles of Greensboro’s fringe 
areas. 








Geodesy—A Framework for Maps 


By CLEMENT L. GARNER 


N THE EARLY SUMMER of 1816 in 

the neighborhood of Paterson, New Jer- 
sey, a seriously energetic man in his middle 
thirties was riding along rough country 
roads in a carriage, especially built to carry 
delicate surveying instruments not common 
for that time. Ferdinand Hassler, Swiss 
immigrant to this country in 1805, was then 
on his way to a nearby triangulation station 
to make the observations which started and 
eventually became a part of the vast geo- 
detic triangulation network in the United 
States and in North America. 

His principal and immediate objective 
was to develop and extend this scheme of 
triangulation to New York harbor and the 
coastal areas to the east and south as geo- 
detic control for the hydrographic surveys 
essential for the production of nautical 
charts so necessary for the ships plying that 
region. 

More than a century later (1932) many 
of the stations established by Hassler and 
his successors had disappeared. New work 
was being extended along the eastern shore 
of Delaware River in southern New Jersey, 
and it was particularly important, for pur- 
poses of survey coordination, to obtain a 
connection or “tie in” to one of the old 
stations. The station selected for the “tie 
in” had been reported as lost, but the de- 
scription was such as to hold promise that 
it was still in existence. The pertinent part 
of the description was that the subsurface 
mark consisted of an old porcelain cone 
buried two feet below the surface and, more- 
over, there was no evidence of the area hav- 
ing been disturbed. 

The Chief of Party was instructed to lo- 
cate a new point nearby and determine its 
position, from which, of course, the distance 
and direction to the old station could be 
computed, laid off on the ground, and the 
old station searched for. The new point 
was readily selected but the property owner, 
one of long residence, had never heard of 
the old station and was very skeptical and 


uncooperative. It was no surprise that he 
did not readily consent to the erection of a 
steel tower in his field as necessary for the 
required observations. However, consent 
was finally obtained on condition that he 
would be paid for any damages to crop or 
property, a customary practice under such 
circumstances. Finally, when the time 
came to dig for the old station quite an 
audience had assembled as a result of neigh- 
borhood interest and natural curiosity. 
Very soon the shovels encountered some 
hard object, and then the porcelain cone 
was laid bare. An old colored man in the 
group shouted to the party chief “Man, you 
ought to get a premium.” Everyone was 
cheered by the experience, and the prop- 
erty owner was so pleased he immediately 
said the damages could be forgotten; he 
was already well paid, besides he had a 
survey station on his land. 

The point of this story is that, from a 
known station (position), a supposedly lost 
station or its precise location can be found. 


. Thus, the replacement of any lost or de- 


stroyed marks of any survey can be accom- 
plished, so long as such stations are coordi- 
nated into the network. 

The fundamental consideration of perma- 
nency is the reason for the establishment 
of survey stations in the first place, the hope 
being that the mark or its location can be 
recovered even though the surface features 
may have been entirely obliterated. History 
attests to the effect of the passage of time 
in changing the earth’s surface, of which 
many recent archaeological discoveries are 
good examples. 

The geodetic framework of the country 
then becomes the guarantee that fixed 
points of any and all mapping or surveying 
procedures brought into coordination with 
the Federal network of triangulation may 
be retraced and any lost marks relocated as 
necessity may dictate. Such operations are 
usually associated with revision surveys, 
which, because of natural and manmade 
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A FRAMEWORK FOR MAPS 


changes on the earth’s surface, become a 
part of the mapping process and over the 
years are necessarily continuous. This prin- 
ciple of position and permanency is espe- 
cially important in the delineation and 
settlement of boundaries, riparian rights, 
general property surveys and an infinite va- 
riety of other engineering and _ scientific 
problems. 

These same principles apply with equal 
force to the redetermination of evaluations 
as required for the solution of similar prob- 
lems in science and engineering. A con- 
spicuous example is the survey to determine 
the high water line on the south side of the 
Potomac River, the District of Columbia- 
Virginia boundary, in litigation until the 
last few years. Another is the California 
Tidelands case. 

But we are ahead of our story. On this 
sesquicentennial of the Coast and Geodetic 
Survey it is opportune to review some of the 
Bureau’s accomplishements in its geodetic 
operations and related activities during the 
past 150 years. 


JEFFERSON SELECTS HASSLER 

In 1807 Congress authorized President 
Jefferson to make a survey of the coast, har- 
bors, outlying islands, and fishing grounds. 
While the authority preceded by about nine 
years the inauguration of field work, there 
were meanwhile the matters of obtaining 
instruments, equipment, and funds, and of 
organization; a reminder of some of the bar- 
riers to getting things done quickly, not ex- 
clusive to any time or place. 

Jefferson called on the American Philo- 
sophical Society of Philadelphia, the leading 
scientific body of the day, for recommenda- 
tions and plans to accomplish the desired 
surveys. The society in turn appealed to its 
members and among the plans submitted 
was one by Hassler. He was so outstanding 
in his scientific knowledge and attainments 
that he had been admitted to membership in 
the Society soon after immigrating to the 
United States from Switzerland. Hassler’s 
broad, comprehensive plan was judged the 
best of those submitted, and finally led to his 
appointment as first head of the Coast Sur- 
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vey. He had been teaching mathematics at 
West Point. 

As already related, Hassler personally 
conducted the first field work of the Bureau, 
triangulation, in the region where Paterson, 
N. J., now stands. This same triangulation 
became a part of the first large project in 
the United States, which extends from the 
Bay of Fundy southwestwardly along the 
Appalachian Mountains to New Orelans. 
This is an important section of the basic 
framework of the country, now known as 
the North American Datum of 1927. There 
were extensions form this long arm of tri- 
angulation to the seacoast as requisite for 
the control of hydrographic surveys and 
charting operations. 

GEODETIC CONTROL FOR THE 
INTERIOR 

In 1871 Congress authorized the exten- 
sion of the geodetic control throughout the 
interior and to the Pacific Ocean as a means 
of obtaining a single coordinated system on 
which all surveys of the country could be 
based. The title of the Bureau was accord- 
ingly changed to Coast and Geodetic Sur- 
vey in 1878. During this period there was 
increased effort in carrying the transconti- 
nental arc of triangulation, then the longest 
project undertaken, from its juncture with 
the eastern oblique arc at the head of 
Chesapeake Bay along the 39th parallel of 
latitude to the west coast at San Francisco. 

Space does not permit a full description 
of the evolution of the triangulation and 
leveling networks in the United States in 
their present state. However, it was in- 
evitable that transportation would be a con- 
trolling factor. Much of it was by pack 
mule or ox cart and it was natural to use all 
available facilities and locate survey projects 
conveniently near them. One area was as 
potentially needful of the control as any 
other. From these factors evolved schemes 
of triangulation generally east and west and 
north and south, meshed at junctions. 
Boundaries, land corners and other impor- 
tant engineering landmarks were, where 
practicable, brought into coordination on 
general principle. 

Triangulation was greatly advanced 
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through the development of the portable 
Bilby steel tower by the late Jasper S. Bilby, 
well known signalman who served the Bu- 
reau with distinction for many years. The 
use of the steel tower did away completely 
with the old method of building costly 
wooden towers and speeded up operations 
immeasurably. The towers may be erected 
to any desirable height up to 125 feet and 
can be transported on a single light truck. 

Some 400 first-order base lines are dis- 
tributed throuhout the system in order to 
maintain the accuracy. The early base 
measurements were with iced bars. Later, 
measurements with steel tapes were made at 
night to avoid excessive temperature errors. 
Then invar tapes permitted measurements 
in daylight or sunlight. Now, the geodim- 
eter measures bases with high accuracy 
without any linear measurement on the 
ground. This instrument, developed by 
Bergstrand of Sweden, employs the velocity- 
of-light principle and results are incredibly 
accurate. It is interesting to recall that the 
late Michelson and his assistant Pease sug- 
gested this possibility to the writer during 
the measurement of the Pasadena Base in 
1922. 

A triangulation network must be held in 
true position and orientation throughout its 
entire area. For this, astronomic latitude, 
longitude, and azimuth observations are re- 
quired at specified intervals in any basic 
framework of geodetic control, in order to 
insure that all sections of the framework can 
finally be referred by mathematical adjust- 
ment to the datum most nearly representing 
the true positions on the earth’s surface. 
These stations number roughly latitude, 
1200; longitude, 1000; and azimuth, 1400. 


STATE PLANE COORDINATES 

The traditional search for permanent 
reference is further evidenced in the trans- 
fer of land ownership from early times. 
Some of the early land grants and deeds are 
almost meaningless, some even ludicrous— 
to which almost any land surveyor can at- 
test. Yet, we could have done no better 
with their equipment. It seems obvious 
that permanent reference on small scale, in 
the long run, is ephemeral. The truly per- 
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manent definition for position on the earth’s 
surface is latitude and longitude. When 
latitude and longitude are determined for 
well distributed monuments over a large 
area, then, and then only, is permanency ob- 
tained. 

But such coordinates, usually referred to 
as geographic or geodetic, did not appeal 
to land surveyors generally, for traditionally 
they have used the metes and bounds meth- 
ods of calculating their surveys and had 
little or no training in making geodetic 
computations. 

The late George F. Syme of the North 
Carolina State Highway Commission, an 
experienced land surveyor, faced the prob- 
lem of obtaining some kind of comprehen- 
sive coordination between various detached 
right-of-way surveys for the highway com- 
mission in order that they might serve other 
purposes than just highway planning. 
About 1932, he wrote the late William 
Bowie asking if a practical means could not 
be found of holding to the old plane survey 
methods of computing and, at the same 
time, make use of the geodetic positions 
and azimuths. Bowie, with Dr. O. S. 
Adams, a leading mathematician of the 
Bureau and an authority on the theory of 
map projections, pondered this problem 
along with others and came up with the 
systems of plane coordinates for the sepa- 
rate states. However, in order that scale 
errors could be maintained within accept- 
able limits of 1 to 10,000, it was necessary 
that many states have more than one zone, 
Texas has five. 

THE LEVEL NET 

The development of the level net began in 
1878 with the enlarged scope of the geo- 
detic work, and has evolved in a manner 
similar to that of the triangulation, being 
largely influenced by the same factors of 
distribution and transportation. The level- 
ing network is also adjusted into a single 
harmonious system which consists of about 
310,000 bench marks distributed along some 
400,000 miles of level lines. 

It is not superfluous to say that elevations 
are in universal demand by all engineering 
works and to meet countless of our daily 
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needs. As evidence, the Coast and Geo- 
detic Survey in 1955 responded to more 
than 20,000 requests for elevations. (There 
were approximately 8,000 requests for tri- 
angulation data.) 


FIGURE OF THE EARTH AND ISOSTASY 


Early in the century one of our own 
giants, John F. Hayford, made a major con- 
tribution to geodesy in determining, through 
long and exhaustive investigations, a new 
figure of the earth. In 1924, the Interna- 
tional Union of Geodesy and Geophysics, in 
assembly at Madrid, adopted and recom- 
mended for world use the International 
Ellipsoid which is largely the product of 
Hayford’s work and for which he was uni- 
versally acclaimed. Hayford also made 
many investigations in isostasy. During the 
latter part of his work he was associated 
with William Bowie, who succeeded to Hay- 
ford’s position. Bowie continued the in- 
vestigations into isostasy with great vigor 
and thoroughness, was the author of Isos- 
tasy, and also received many honors at home 
and abroad for his scientific work. 


COOPERATIVE PROGRAMS 

Since early in this century precise tri- 
angulation and leveling have been increas- 
ingly used in studies being given to many 
of the geophysical sciences, e.g., the investi- 
gation of seismic crustal movement and set- 
tlng of the earth from various causes. 
Necessarily this requires a high degree of co- 
operation with interested agencies in order 
that the results may be most effective. 

An outstanding example is the program 
of triangulation and leveling inaugurated 
in California in 1922 in examining crustal 
changes resulting from seismic activity. Be- 
ginning with that year Congress annually 
appropriated limited funds for research in 
critical areas. The Carnegie Institution of 
Washington and many geologists were con- 
sulted in planning and executing the various 
projects. 

For some years a series of investigations in 
earth settlement problems have been carried 
on in the vicinity of San Jose, near Long 
Beach and Terminal Island, California, and 
in other regions. Studies have been not 
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only in the causes of the settlement but also 
in the methods of furnishing elevation data 
in unstable areas. Geologists say that some 
areas are settling because of the continual 
lowering of the water level, while others are 
subsiding because of material (petroleum) 
being taken out. 

Other cooperative projects of far reaching 
significance were the measurements of the 
Pasadena Base (1922-23) and the Santa 
Ana base (1931) for the late Dr. A. A. 
Michelson, for use in his determination of 
the velocity of light, the former in the open 
air between mountains and the latter in a 
mile-long vacuum tube three feet in di- 
ameter. 

Cooperation of particular international 
significance was the joint adoption of the 
North American Datum by Canada, Mex- 
ico, and the United States in 1913. This 
allows mapping to cross borders without 
troublesome discrepancies. 

The cooperation extended to other coun- 
tries of the Western Hemisphere in recent 
years has greatly stimulated international 
goodwill and our joint interest in all phases 
of mapping. Cartographic conferences in- 
augurated in 1943 under the auspices of the 
Pan American Institute of Geography and 
History have been held in Washington, Rio 
de Janeiro, Caracas, Buenos Aires, Santiago 
de Chile, Santo Domingo, and Mexico City. 


THE FUTURE 


While the status of our geodetic control 
is far from adequate to meet all mapping 
requirements, the present outlook has some 
bright spots. With automotive transport, 
an expanding highway system, and the 
greatly improved surveying instruments and 
equipment now available, it would seem 
that the vacant areas can be filled in ex- 
peditiously and economically, commensu- 
rate with public needs. The entire highway 
system should, in fact, be an integral part 
of the horizontal and vertical networks. 
Highways, roads, and railroads are easily 
identifiable from the air and in photographs. 
What a boon it would be to survey control 
to have their coordinates! Then any ac- 
ceptable photograph could be used in the 
map compilation. Fortunately interest in 
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this matter, long encouraged by some, is 
now more promising. It is hoped that full 
understanding and cooperation among the 
authorities may soon avail us of this great 
potential to mapping. 

The geodesist of the future has his work 
cut out on a global scale. Much of the 
world is still unmapped, and the extension 
of the necessary framework can and should 
be speeded up through electronic methods 
of determining geodetic distances. In re- 
cent years this method has been successfully 
used in Canada, between Florida and the 
Bahamas, and throughout the Caribbean 
area. 

The North American Datum of 1927 was 
more than 100 years in the making by a 
rich and prosperous nation, but it should 
not be used as a yardstick for the future. 


Aero Service 


Aero Service Corporation, 210 East Court- 
land Street, Philadelphia 20, Pa., announces the 
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Electronic methods of measurement provide 
a means of developing a datum in a rela- 
tively short period of time. South America 
would seem to be a most promising field 
for such'a datum. The problems have been 
considered, without action, at many of the 
South American cartographic conferences. 


CONCLUSION 


If one should wonder how the results ob- 
tained by Hassler, with his 100-pound, 24- 
inch theodolite, and the iced bars for base 
measurement, compare in accuracy with 
these obtained by today’s small, compact 
theodolites and the geodimeter, let him be 
assured that the comparison is extremely 
favorable. It is an everlasting tribute to 
Hassler’s ability, vision, and integrity that 
he planned so well. 


Corporation 


opening of new quarters for its Washington staff 
at 610 Montgomery Street, Alexandria, Va. 


PROVEN IN THE FIELD... 
WHERE PERFORMANCE COUNTS 


Watts Microptic Engineers’ Levels are 
tops with foremost construction engi- 
neers throughout the country. Here is 
precision performance, time-saving 
performance, dependable performance 
in all climates and terrain. For full infor- 
mation on the complete line of Watts 
Microptic Engineers’ Levels see your 
nearby Dietzgen Dealer. Made by 
Hilger & Watts, Ltd., London; sold and 
serviced in the United States by the 
Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 


Chicago + New York + San Francisco + New Orleans 

Los Angeles - Pittsburgh - Washington + Philadelphio 

Milwaukee « Seattle « Denver - Kansas City + Cincinnati 
Dealers in All Principal Cities 


DIETZGEN 








Cu 
mitte 
prese 
ceive 
The 


port 
tribu 
not wv 


T 


mult 
mear 
(her 
real 
man 
two 
ences 
devel 
mear 
nomi 
line \ 
in th 
in co 
mean 
Nort! 
In 
these 
by pe 
tatior 
trans 
upon 
the r 
the c 
the c 
Nort] 
and » 
arrive 
No 
three 
mean 
Pole | 
It ma 
netic 
netic 
may 
relati 


e 


aft 


Interpretation of Deed Words 


By CURTIS M. BROWN 


Curtis M. Brown of San Diego, Calif., submitted the following short paper to the Publications Com- 
mittee with the suggestion that a special department be established in SuRvEYING AND Mapptnea for 
presenting material relating to the legal elements of boundary surveys. This department could re- 
ceive reviews of recent or old court cases that have established important principles of surveying law. 
The Publications Committee and Editor would like to know if the membership of ACSM would sup- 
port such a department. This would require that you be more than readers; you must also be con- 
tributors. Mr. Brown has signified his willingness to start such a department, but the committee would 
not want to add this department to our Journal unless we are assured of adequate support. 


HE ENGLISH LANGUAGE con- 

tains many words that have dual or 
multiple meanings. Does the word red 
mean a color or a communist? Deeds 
(here meaning an instrument to convey 
real property, not a good deed by fellow 
man) are in writing. If words can mean 
two things, it can be expected that differ- 
ences of opinion, as to a deed’s intent, will 
develop. Thus, what does the word North 
mean? Is it magnetic North, is it astro- 
nomical North, or is it North relative to a 
line whose bearing is defined by other words 
in the deed? When the word due is used 
in conjunction with North, does due North 
mean astronomical North, or does it mean 
North relative to another line? 

In the final analysis, the courts resolve 
these questions for a particular deed, and 
by police power they enforce their interpre- 
tation. If surveyors are to accurately 
transform deed terms into monuments 
upon the ground, it behooves them to study 
the meaning of deed terms as defined by 
the courts and to attempt to understand 
the court’s thinking. The words due and 
North have been the subject of litigation 
and will be used to illustrate how courts 
arrive at their decisions. 

North, as used by surveyors, has at least 
three meanings and possibly more. It may 
mean “in the direction of the earth’s North 
Pole as determined by a star observation.” 
It may mean “in the direction of the mag- 
netic North Pole as determined by a mag- 
netic compass at the spot of the deed.” It 
may mean “in a direction that is North 
relative to a given bearing of a line whose 
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direction is fixed by monuments existing on 
the face of the earth.” 

Due, as defined by Webster’s Dictionary 
(excluding meanings not applying to sur- 
veying), is “directly; exactly; as a due-East 
course.” As used by surveyors in the early 
days, especially in surveying government 
sectionalized land, the words true and due 
indicated that a magnetic-North observa- 
tion, as obtained from a magnetic compass, 
was corrected to astronomic North. The 
purpose of the term, the differentiation be- 
tween magnetic and astronomical North, 
is no longer needed because of the abandon- 
ment of the magnetic compass as an in- 
strument for determining property-line di- 
rections. But title authors and surveyors 
have continued to use the terms due and 
true rather loosely, and often erroneously. 

The following deed (See Figure 1) was 
the subject of a long-continued legal battle 
between Richfield Oil Corporation and 
Crawford, et al (249 P 2nd 600); “Begin- 
ning at a point on the SW line of said 
Rancho (Cuyama) at a 2-inch galvanized 
iron pipe 6-inches high in a mound of 
stones, with brass cap marked ‘Cuyama 
Rancho C-No 31’, set by Gerald C. Fitz- 
gerald, Registered Civil Engineer, and 
shown on map recorded in Book 26, Pages 
138 and 139 of Records of Surveys, Rec- 
ords of Santa Barbara Co.; thence N 65° 
10’ 24” West along said SW line as estab- 
lished by said Gerald C. Fitzgerald and 
shown on said Records of Survey map, a 
distance of 2,877.60 feet; thence due North 
13,295.04 to the true pont of beginning; 
thence, due West 1320 feet; thence, due 
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North 2640 feet; thence, due East 1320 
feet; thence, due South 2640 feet to the 
true point of beginning, and containing 
eighty acres, more or less.” Who would 
think that such an innocent looking docu- 
ment would be the subject of expensive 
litigation? The trouble arose from the 
interpretation of the meaning of due North. 
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Ficure 1. 


One surveyor surveyed the legal descrip- 
tion of the property by running the line 
2877.60 feet along the boundary of the 
ranch to point A (See Figure 1), and then 
turning an angle of 65° 10’ 24” at point A. 
The other surveyor used the same method 
to locate point A, but from that point he 
ran a line due North based upon a Polaris 
observation. The difference between the 
two methods resulted in an East-West dis- 
placement of about eleven feet at point B, 
and this difference of eleven feet placed 
the location of an oil well in jeopardy. 

The practice of assuming that the bear- 
ing of a given monumented line of a deed 
is correct, and then surveying the remain- 
der of the deed relative to the given line, 
has long been an accepted custom of sur- 
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veyors. But in this case the court decreed 
that the word due changed the basis of bear- 
ings from “North relative to a given line” to 
“astronomical North” as determined by a 
star observation. 

Does this mean that every time the word 
due is used prior to the word North the 
meaning is “astronomical North as deter- 
mined by a stellar observation?” Certainly 
not! Only in very similar cases would it 
be applicable. 

To be valid, a deed must be in writing. 
In a court trial evidence cannot. be taken 
to exclude words from the written deed, 
nor can evidence be taken to include words 
that are not in the writings. It must be 
presumed that the document as written in- 
cludes all of the words intended and does 
not omit words not written. But this does 
not exclude evidence taken for the purpose 
of explaining words that already exist within 
a deed. Thus, if the term due North is not 
clear in meaning, and exists in a deed, the 
court may take testimony from expert wit- 
nesses to explain the commonly understood 
meaning of the term. Such evidence is 
called extrinsic evidence and may be defined 
as evidence other than that contained in 
the writings. Extrinsic evidence is not ac- 
cepted for the purpose of varying or con- 
tradicting the terms of the deed but to as- 
sist the court in understanding the words 
that already are a part of the deed. 

In the above case extrinsic evidence was 
admitted and many surveyors and engineers 
testified, some taking one side and others 
the opposite. The weight of evidence in 
this particular case precipitated the de- 
cision that due North meant astronomical 
North. After reviewing the case carefully, 
the following conclusion can be stated. Ex- 
cept where other terms of a deed or admis- 
sible extrinsic evidence indicate another in- 
tent, a due North call should be interpreted 
to mean an astronomical bearing. An un- 
derstanding of the exception is more impor- 
tant than understanding the definition of 
due North. 

Two mining men disagreed upon the 
meaning of a deed reading in part: “run- 
ning thence North 23° 15’ W, 640 feet; 
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INTERPRETATION OF DEED WORDS 


thence N 45° W to Devils’ Canyon (11 Cal 
194).” Quoting from the case, “In an ac- 
tion concerning a disputed boundary be- 
tween two claims, depending on an agree- 
ment between parties in which the word 
‘North’ was used, and parol [verbal] evi- 
dence was admitted to prove that it was the 
custom of the locality to run boundary lines 
by the magnetic meridian, and that was the 
understanding of the parties; Held, that 
such evidence was admissible not to con- 
tradict or vary the term, but to ascertain 
the sense in which it was used.” In a mod- 
ern deed, where the compass is no longer 
used, the word North could not be mag- 
netic North, but at the time of the above 
deed it was proper. 

The courts in each of the above cases 
adopted that meaning for North and due 
North which they believed to be the intent 
of the parties of the deed. No fixed rule 
exists that says North is always astronomical 
North. In older deeds in some localities 
the word North means magnetic North for 
the simple reason that magnetic North was 
the intent at the time of the deed. 
localities, where surveys were made after 


In other 


the date of the abandonment of the mag- 
netic compass, the word North is either 
astronomical North or “North relative to a 


A Note from 


The following is copied from the New Zealand 
Surveyor, Vol. XXII, No. 1, February 1957. The 
“likely lad” is apparently none other than our 
Vice President Willfred B. Williams. 

—EpDIToR 


Mr. W. B. Williams, of “Williams and 
Works,” registered civil engineers and land sur- 
veyors, of Grand Rapids, Michigan, U.S.A., 
has recently got hold of one of our Journals 
from American “Survey and Mapping” in order 
to read Mr. Basire’s article on the Alexandrian 
Era of Learning, which he much enjoyed, but, 
furthermore, “was quite astonished to see a 
complete report of the survey examinations 
given in March, 1952. Would it be possible 
for me to get other copies containing examina- 
tion questions?” 
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defined line.” 

Ambiguous deed terms are interpreted in 
the light of the intent of the original parties 
by investigating; (1) The surrounding con- 
ditions existing at the time the deed was 
written, (2) The extrinsic evidence that ex- 
plains the common meaning of the terms, 
and (3) The meaning of the ambiguous 
terms relative to all the other written words 
in the deed. 

In the construction of the instrument, the 
intentions of the parties is to be pursued, if 
possible. “The only rule of much value— 
one which is frequently shadowed forth, but 
seldom, if ever, expressly stated in books—is 
to place ourselves as nearly as possible in the 
seats which were occupied by the parties at 
the time the instrument was executed; then, 
take it by its four corners, read it.” (Walsh 
v. Hill, 38C 481.) 

Mora: If a deed is being written and 
North relative to a star observation is de- 
sired, the deed author should state astro- 
nomical North. If North relative to a given 
line is intended, the usage of due North or 
true North should be avoided. In the fu- 
ture, the words due and true should be re- 
stricted to the interpretation of existing rec- 
ords and not used in the creation of new 
records. 


Down Under” 


He goes on: “Our State Board of Registra- 
tion pursues the opposite plan and refuses to 
permit any publicity regarding their examina- 
tions, which to my mind is wrong, and I was 
very pleased to see that you are not pursuing 
that policy in New Zealand. I could go on at 
considerable length in commenting on your 
publication and the great interest I have found 
in it. Organizationwise the Commonwealth 
surveyors are far ahead of us in the States, and 
your Canadian brothers particularly are serv- 
ing as a real inspiration to us in the American 
Congress on Surveying and Mapping.” 

Mr. Williams seems a likely lad of consider- 
able judgment and discernment, and naturally, 
we have sent him some further examples of 
New Zealand light and wisdom. 








A Formula for the Probable Error 
in an Inaccessible Base Resection 


By ERWIN SCHMID 


MATHEMATICIAN, COAST 


IVEN the grid coordinates of two 

fixed points A and B, it is possible to 
find the position of a third point P by ob- 
serving the directions from P to A, B, and 
an arbitrary fourth point § if the corre- 
sponding directions at S to A, B, and P are 
also measured. In figures 1, 2, and 3 the 
observed data are the angles a and £ at S§, 
measured from the line PS to A and B re- 
spectively, together with the corresponding 
angles y and 8 at P again measured, as in- 
dictated by the curved arrows, from the line 
PS to PA and PB respectively. The con- 
struction on a scale drawing, and hence the 
computation, of the points P and S§ can 
then be carried out simply and directly by 
intersecting for the so-called Collins points’ 


1G. T. McCaw, Caswell’s Three Problems, 
South African Survey Journal, No. 17, May 1928. 
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Ficure 1. 


AND GEODETIC SURVEY 


R and Q and then drawing the lines AP 
and AS so as to make the observed angles 
y and a with the line RQ, extended if 
necessary. The two circles in the diagrams, 
determined by the points A, B, P and A, B, 
S respectively, are not part of the construc- 
tion but are included to indicate the motiva- 
tion for the method. 

The procedure, in detail, is as follows: 
P and S are the points whose locations are 
required. The angle a which the direction 
SP makes with the line connecting S to 
the fixed point A of the inaccessible base 
line AB is laid off at the other fixed point 
B and in the opposite sense initiating from 
BA. For example, in figure 1 angle a is 
counterclockwise (negative azimuth) at S, 
and clockwise (positive azimuth) at B. A 
similar construction with 8B at A _ estab- 
lishes the intersection R. With y and 8 we 
nqw intersect for Q and hence have estab- 
lished the line RQ on which the points P 
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Ficure 3. 


and § must lie. Through any point of line 
RQ draw a line which makes the angle y, 
with the observed sense, with RQ and draw 
a parallel to this line passing through A. 
This parallel will intersect RQ at P, the 
point sought. An analogous construction 
with § establishes PB and checks the con- 
struction of P. The construction of § with 
a and/or £ is similar in all respects. 

It is apparent from the method of con- 
struction that the degree of accuracy of de- 
termination of P and S is affected by errors 
in the construction of the points R and Q, 
the azimuth of the line RQ and the strength 
of the cut for P from AR or BR. A quali- 
tative inference can be made from the com- 
plete figure; any weakness in these elements 
will be reflected as a positional error for P 

or S). The length of RQ relative to PS 
is obviously critical. A short length for 
RQ will result in a large azimuth error for 
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the line and hence a large linear displace- 
ment for P. RQ shrinks to zero when SP 
passes through A or B. The azimuth of 
RQ is then indeterminate, as is the position 
of P and S. For any given position of P, 
therefore, the fourth point § must not lie 
on or near either of the lines PA or PB. 
This situation will be signalized by at least 
two of the four observed angles being near 
0° or 180°. Hence, if an approximate posi- 
tion is assumed for one of the points, say P, 
this line of reasoning leads us to attempt 
to locate the second observation point S 
on one of the bisectors of the angles formed 
by PA and PB, these bisectors being, of 
course, the loci of points at a maximal dis- 
tance from the “danger lines” PA and PB. 
When the two supplementary angles at P 
differ considerably in size, the bisector of 
the larger angle should be chosen. 

Some useful conjectures concerning the 
strength of figure can be made along the 
following lines. Consider a hypothetical 
fixed position for the point P. This auto- 
matically fixes the corresponding Collins 
point Q on the circle through A, B, and P 
so that the angle formed by the rays from 
Q to A and B equals the angle APB or its 
supplement. Since the positional error of 
an intersection is proportional to\/a’ + b? 
sin C,? where a and b are the lengths of the 
intersecting rays and C the angle of inter- 
section and since, furthermore, the error in 
the location of the Collins point affects the 
ultimate accuracy of P and S, it is at once 
apparent that P must subtend a good angle 
at the chord AB. The optimum angle 
would be 90° which occurs when P (and 
Q) lie on the circle which has AB for its 
diameter. For fixed C, a?+b? is a mini- 
mum when Q is on the perpendicular bi- 
sector of AB. The intersection of this per- 
pendicular bisector with the circle whose 
diameter is AB is therefore the strongest 
location for a point to be fixed by this 
method. The second point of observation 
in this strongest fix should be at the dia- 
metrically opposite point on the same circle. 


2 Jordan-Eggert, Handbuch der Vermessungs- 
kunde, Vol. 2, 10th ed., Par. 99. 
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There is no danger circle as in the case 
of the three point fix. All four points may 
lie on the same circle and will produce an 
accurate fix provided that at the same time 
we avoid: 

1. Having the line PS cross AB near A 
or B, since this makes RQ small. 

2. Having the points P and S too close 
together, since this causes a corresponding 
close approach of the Collins points R and 


3. Placing either P or S near the line 
AB or its extension, since the chord AB will 
then subtend an angle near 0° or 180° 
which means that the corresponding Collins 
point will have a large error. 





(6-8) 





Ficure 4. 


It is of interest to note that when all 
four points lie on one circle, P is the Collins 
point of S, and vice versa. 

We proceed to the development of a 
quantitative formula for the probable error 
of displacement of points resected by this 
method, subject to probable errors ¢q, «, 
«,, and ¢; in the observation of the four re- 
quired angles. The result is general but in 
order to avoid ambiguities in signs the 
proof will be specifically applicable to the 
configuration 1. (The ambiguities in ques- 
tion are due to differences in purely con- 
ventional definitions of analogous concepts 
in surveying and analytic geometry, such as 
azimuth and inclination.) We introduce 
the parameter 6, which may be thought of 
as the inclination of the line QR with re- 
spect to the “axis” AB, in order to find a 
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designation for all the angles shown in 
figure 4 and to indicate their functional re- 
lation. The determination of P is then 
treated as an intersection from the fixed 
base AB by means of the angles BAP and 
ABP which are obviously dependent on the 
mutually independent quantities a, B, y, 
and 8. The displacement dP of P, resulting 
from arbitrary displacements da, df, dy, 
and dé, can be resolved into the radial dis- 
placement dAP and a displacement AP* 
d(@—y) which is at right angles to it. It 
then follows from the law of propagation 
of errors that the square of the displacement 
probable error of P is equal to the sum of 
the squares of the probable errors corre- 
sponding to these (or any other two) mu- 
tually orthogonal displacements.” 
From figure 4 
AR sin B + AQ sin 8 
AR cos B — AQ cos FY 
where now and henceforth a, 8, y, and 8 
will stand for the absolute (non-oriented) 
values of the corresponding measured (ori- 
ented) angles. This will create no ambi- 
guity in the application of our eventual 
formula (19) since it contains only the 
squares of the sines of these angles. 
‘Equalities (2) are obtained from figure 
4 using the law of sines. Substituting these 
in (1) results in (3’) which easily trans- 
forms to (3). 


tan 6 = 
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in Designate, for brevity, the right hand side evaluate (5’) which is the coefficient of da 
e- N a = in the numerator of (4). The other three 
ni of (3) rs and let N* + D* = H® (Fig. 5). coefficients are found in similar fashion 
ed Differentiating (3), function of the inde- whereupon (4) becomes (5). 

id pendent variables a, 8, y, and 4, yields (4’ 

he which is rewritten as (4”’) , the primes in the 

y formula denoting partial differentiation 

ng with respect to the indicated subscripts. 
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3 6: aust (ON,-NO,) dat - -- + cost (DN's- NOs) a8 (4) Puce 5. 
Squaring the numerator and denomin- 
sae ator of the right side of (3) and dividing 
I ay (ON = NDA) oe + nn ‘the sum by sin? a+B sin? y+8 results in 
equation (6’) which, when put in the form 
1 3 Partial differentiation with respect to a (6%) becomes, upon substitution from (2 
d of N and D, the numerator and denomin- the equation (6). The right hand side of 
ri- ator, respectively, of the right hand side of this last equation is, from the law of cosines, 
bi- (3) yields the quantities (5’) necessary to easily seen to equal RQ* + AB’. 
ual : 
the | 
ure Na= cosa sinB siny+d + cosatB siny sind’ 
ese D= sina cosB siny+6 —sina+B siny cosé (s') 
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+sina sind sina+8 sinB+6 dy -sinB siny sina+B sina+y db 


(3) 





























166 SURVEYING AND MAPPING 
N’+D’ = —sin’a + sin’y 2sina _siny - costed (6) 

sin’a+B sin?y+8 — sin? a +B sin?’y+d sina+p siny+é 
| Aesne ( AB sry ( aesne (48 siny ne - 
ala» + ——— -2 (6 ) 
AB’ eG siny+d sina+B siny+8 cosB8 | 
Jor LAR’+ AQ’ 2(AR)(AQ) cos B45] (6") 

Hence tions to obtain (3 


RQ? 


H* = 7B 


sin? a+Bsin*y+8 (6) 

which is otherwise evident from (1), the 

expression set up for tan 6. The expression 

\/N? + D® is obviously proportional to the 

hypotenuse RQ, the factor of proportional- 

sin a+ sin y+8 
AB 


by which the numerator and denominator 


ity being the quantity 


Differentiating the expression for AP in 
Substituting for d@ in this 
from (5) we obtain dAP in terms of the 
differentials of the independent variables 
a, 8, y, and 8 as shown in (7). This is the 
radial displacement along AP of the re- 
sected point P resulting from increments 
da, dB, dy, and dé in the observed angles. 
The displacement of P at right angles to 
the radial displacement is AP multiplied by 
the increment to the angle BAP or AP: 


(2) gives (7’). 


of (3’) were multiplied in clearing of frac- d(@—y). This quantity is shown in (8). 
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Equation (7 
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AP(d0-dy)= ABsin6+5 ' sinB siny siny +8 sinB+5 vr sina sind sina+y siny+d 4B 
siny+5 H? H* 
(8) 
sina sind sina+B sinB+s -1\ dy — SINBsiny sina+B sinaty 48 
H’ Y H’ 
is a linear form of the type €2= K€. + Keep + K yey + Kees (12) 


9), and the law of propagation of errors 
states that, since a, 8, y, and 8 are inde- 
pendent variables, the probable error e,p, 
say, of AP in terms of the probable errors 
fas €B, €y, €5 Of a, B, y, 8 respectively can be 
obtained from (10). Applying similar con- 
siderations to (8) gives the square of the 
probable error of displacement of the point 
P in a direction orthogonal to AP in the 
form (10) where, for instance, D, is the 
coefficient of da in (8). Adding (10) and 


11) gives the position probable error ep 


of the point P as shown in (12), where 

ka=C,? + D,*, etc. 

JAP = Cada+ CgdB + Cydy + Cadd (9) 

ei, = Ch €2 + Cpep + Chey + Ces (10) 
Daea + Opeg + Dye} + Daes (11) 


Ibid, Par. 5. 


K.: AB’ _ sin’B sin*y sin’B +5 sin’y+5 cos*6+5 
a 


We now proceed to the evaluation of the 
k’s in (12). According to (10), (11), and 
(12), ka is the sum of the squares of the 
coefficients of da in (7) and (8) as shown 
in the first line of the development of (13). 
The second line follows by use of equation 
(6) and the fourth line by substitution from 


(2). Proceeding in similar fashion kg = 
| —_ se ee 
AB? sin’ a sin* $ sin* a+y) reduces to 
H* 
14). In evaluating k, (15’) is first re- 


duced to (15”). As in the reduction of kg, 
the first term inside the bracket of (15” 
is found to equal BQ’. The third term is 
2BQ + RQ cos 6—y and hence, 
from the law of cosines, the terms inside 
the brackets sum to BR’. The factor 
outside the brackets can easily be shown 
to equal AP?/RQ® sin? y +8 and (15) fol- 
lows. Likewise (16’) when written in the 
form (16”) leads to (16). 


obviously 


‘ AB’sin?6+5 sin’ sin*y sin*y +5 sin’ B+5 





sin*y +3 H 


AB’ sin’ sin’y sin’?B+5 _ AB‘sin’@ sin*y sin?B+d 
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sin’?B+d sin’6- 


sin'y+5 H 





Mm ROQ‘sin‘a+B sin*y+5 
l AB’sin’?gB AB’ sin*y 
RQsiny+5  sin’a+B RQ sin*y+5 sin’6-B 
AB’ RQ AS’ 
RQ sin y+6 RQ AQ AB 


BR’: AS 





RQ‘sin’y+5 


(13) 
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point 
AB’ sin’a sin’S sin’a+B sin’B+d sin’y+d cos'6+5 — — 
K,* — - + sin’6+5 cos’ y+6 
sin*y+5 H 
2 sina sind sina+B sinB+d siny +8 cosb+6 sind+d Cosy +6 ) 5) 
H’ 
AB’sin’6+5 /sin’asin’s sin’a+B sin’ B+ 2sina sind sina+B oe) } 
+ +|- 
sin’ y+5 H* H* 
~ AB'sin’6+8 AB‘ sin’a sin’d sin?B +d nite 2 AB'sina sind sinB+d _ is") 
Y RO’sin'y+5 \ RQ sin’y+5 sin'a+p sin’O+5 siny+5 sina+B sin8 +5 
Ky 2 Oa (5) 
7. 1 
RQ sin* y+6 i 
a sin’B sin*y sin’a +B sin’a+y¥ sin’y +5 cos’ 0+5 yy 
Kg= ~ 
rm ( — + sin’@-y 
4 2SinBsiny sinatB sina+y siny +6 cos 0+ sind—y 
H’ (16) > 





AB’ sin’6+8sin’B sin*y si VatB sinta+y 
H‘sin*y+6 
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(i6") 


FORMULA FOR PROBABLE ERROR 


Combining these results with (12) equa- 
tion (17) follows and exhibits the position 
probable error of P in terms of the errors 
in the observed angles. By analogy the 
position probable error ¢, for the other new 
point S is as designated in (18). The usual 
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assumption regarding the probable errors 
of the observed angles a, 8, y, and 8 is that 
they are all equal. Setting, therefore, «, = 
eg = ey =e =n” =0.485n°10°%, and using 
(6) and (2) we obtain for (17) and (18) 
the symmetrical formulas (19). 








é= —__—_— (BR® AS’€a+ AR’: BS €2+BR AP €,+AR’- BP’e3) 7) 
RQ siny+5 
e2: — (BQ"-AS’€,+AQ" BS €2+ BQ" AP’, +AQ™- BP’ 5) (18) 
RQ sin’a+B 
0.485n-10°° AP? 
<,* —— (BS +BP*) sin’a +(AS' +AP’)sin’B 
(19) 
_ 0.485n-10~° 2 oe Aas 2 ee 
a (BP +BS )sin’*y+(AP +AS )sin’5 








Ficure 6. 








Example: An actual surveying problem 
will illustrate the use and application of the 
formulas (19). The angles 


a= 36° 23’ 08” 
B= 61° 53’ 09” 
y = 135° 58’ 55” 
8 = 102° 23’ 34” 


were observed, as indicated in figure 6, to 
the triangulation stations A and B which 
are 9578 feet apart. The line AB is drawn 
to any convenient scale and the points R 
and Q constructed with angles a, 8, y, and 
8. On RQ take any point X and draw lines 
in the observed directions. Parallels to 
these lines passing through A or B estab- 
lish the unknown points P and S$ on RQ. 

The following distances are measured on 
the scale drawing: 


RQ = 3,650 ft. 
BS = 14,200 ft. 
BP = 12,900 ft. 
AS = 20,100 ft. 
AP = 17,100 ft. 
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Other data needed for the formula are: 
sin? a = 0.5932? 
sin? B = 0.8820? 
sin? y = 0.6949? 
sin? § = 0.9767? 
sin APB = 0.5531 
sin ASB = 0.4305 
| AB 
H  RQsin APB sin ASB 
The displacement probable errors of the 
two new points P and S are therefore from 
(19): 


Gal 
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ep = 0.485 x 11.02 n x 10°° [( 14200? + 


12900? ) 0.5932? + (20100? + 
171002) 0.88202] 

= 1.38 feet for each second p.e. in the 
observed angles 

s = 0.485 x 11.02 n x 10°° [ (12900? + 

14200?) 0.6949? + (17100? + 
201002) 0.97672] 

= 1.55 feet (n’’) 


State of Washington—Bureau of Surveys and Maps 


The Washington State Bureau of Surveys and 
Maps was created to coordinate surveying and 
mapping activities in the State, to collect and to 
catalog surveying and mapping information in 
the State, and to advise engineers, land sur- 
veyors, and cartographers of new developments 


and publications. Recently their first news- 
letter-type bulletin was published in the inter- 
ests of bringing surveyors and cartographers of 
the State of Washington more closely together. 
The address of the Bureau is P.O. Box 110, 
Olympia, Wash. 


in surveying techniques, standards, instruments, 
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long durability 


LUFKIN “Michigan” Chain Tapes are designed to 
give long service where the going’s rough and accuracy 
is a must! Deeply stomped babbitt metal bosses have 
markings that stay easy to read for years. Tough 
steel line resists rust, wear, abrasion, and twisting. 
Powerful steel frame has an extra-long retractable 
handle. “Michigan” Tapes are available with or 
without frame, in lengths from 100 to 500 feet. 
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Glenad 


By DONALD W. STIPP 


LOS ANGELES COUNTY ROAD DEPARTMENT 


ESCRIBED HEREIN is a method of 
D level-net adjustment recently devel- 
oped by the Survey Section of the Los An- 
geles County Road Department. The 
method combines features of the observa- 
tion-equation and circuit-reduction meth- 
ods and renders solutions through graphical 
means. It is referred to as GLENAD (Graph- 
ical LEvel Net ADjustment). After field 
observations have been reduced to a simple 
schematic sketch, no further computations 
are necessary; the final adjusted elevations 
being read directly from the completed 
graph. Glenad was developed to simplify 
the adjustment of simple secondary nets 
hung upon fixed primary bench marks, and 
is serving nobly for that purpose. One of 
the commendable features of Glenad is that 
that it does not tie up the use of a calculat- 
ing machine or a high-salaried engineer. 
The adjustment may be made quickly and 
accurately by any competent draftsman 
using the ordinary tools of his profession. 

It is assumed that the surveyor is more 
or less familiar with circuit-reduction tech- 
niques,’ wherein lines of levels originating 
at several fixed bench marks and coming 
together at a junction point are reduced 
to a single hypothetical line of levels ter- 
minating at the junction point with the 
same elevation as the weighted-mean eleva- 
tion of the actual lines of levels. This hypo- 
thetical line is also supposed to originate at 
a bench mark at such distance from the 
junction point that the hypothetical line 
has a weight equal to the sum of the weights 
of the actual lines of levels. 

Glenad is essentially a process of plotting 
vectors of all known factors at a junction 
point. Unknown factors, naturally, cannot 
be plotted at first but are filled in later dur- 


1 The reader is referred to Special Publication 
No. 240 of the Coast and Geodetic Survey for 
the theoretical development of the Circuit-Reduc- 
tion Method. 


ing the back solution. A single resultant 
vector is determined from the known factors 
and translated forward to the next junction 
point where it is plotted along with the 
other known condition vectors at that point. 
A resultant vector is again determined and 
translated forward to the next junction 
point, and so on through the net. Arriving 
at the last junction point, it will be seen 
that all the factors are known, the vector 
diagram at this point is complete, and the 
resultant vector is the adjusted elevation 
being sought for this junction point. 

This resultant vector is now translated 
back to the previous junction point where 
it will be seen to complete the vector dia- 
gram at that point; the final resultant vector 
here again being the desired adjusted eleva- 
tion of this junction point. This final result- 
ant vector is then translated back to the next 
junction point and will complete the vector 
diagram at that point; and so on back to 
the first junction point to complete the ad- 
justment. 


PREPARATION OF THE SCHEMATIC 
SKETCH 

In any method of level-net adjustment, 
it is necessary to present the results of the 
field work to the adjuster in an easily inter- 
preted manner and in a form most readily 
adapted to the method of adjustment to be 
employed. A schematic sketch is well suited 
for the method being demonstrated, because 
it aids the adjuster in visualizing the circuits 
being reduced. 

The adjustment being considered consists 
of determining the most probable elevations 
for bench marks X, Y, and Z, predicated 
upon the observed differences of elevation 
from the fixed bench marks A, B, C, D, E, 
F, and G, as shown in figure 1. The net 
may be reduced by inspection to the “her- 
ring-bone” type frame shown in figure 2 


The bench marks are labeled with thei: 
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Ficure 1. 


respective identifying characters, and each 
level line is given a number. Lines origi- 
nating at fixed bench marks will be called 
“fixed lines.” Line between junction points 
will be called “junction lines.” The ob- 
served elevation at the junction-point end 
of each fixed line is determined and written 
near the junction point. (See Figure 2.) 
The observed difference of elevation be- 
tween two junction points is written near 
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the middle of the line connecting the junc- 
tion points, and an arrow indicates the 
direction in which the sign of the difference 
of elevation applies. Weights are deter- 
mined in the usual manner and written 
along the proper lines on the diagram. 


PREPARATION OF THE GRAPH 


Cross section paper, having one heavy 
line per inch, both horizontally and verti- 
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cally, and further subdivided by light lines 
every tenth of an inch, serves very well for 
the graph paper. The elevations are plotted 
as ordinates and the weights of the level 
lines as abscissas. The scales to be used 
depend on the accuracy desired and, to a 
lesser extent, on whether English or metric 
units are used. 

In this demonstration, English units will 
be used, and we will want the probable 
error of the result to be not greater than 

0.001 foot. To meet these requirements, 
we will use a vertical scale of 1” on the 
graph equals 0.05 foot of elevation. In 
plotting differences of elevation, we will use 
a regular engineer’s scale, 1” = 50 ft., so 
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that the “1 foot” graduations on the scale 
will equal 0.001 foot of difference of ele- 
vation on the graph. Starting at the lower 
lefthand corner of the graph? with 0.000 
feet, label the appropriate heavy lines on 


2 The original drawing referred to in the fol- 
lowing portions of the text proved to be quite 
unsuited to reproduction as a unit. The various 
portions of the large diagram were redrawn and 
result in the six separate illustrations. (Figures 
3 to 8, inc.) While this may make them appear 
to be somewhat confusing, it is believed that the 
added advantage of increased size and consequent 
clarity will more than offset the inconvenience of 
having to visualize six separate diagrams as a 
part of one large graph. The scale notations at 
the left edge of each diagram will serve to relate 
each one to the others involved. EpITor 








? 
J. 
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the graph 0.050, 0.100, 0.150, etcetera, in- 
creasing upwards to 0.000 again. Through- 
out the adjustment the unit, or foot, of the 
elevation is never considered; only the frac- 
tion thereof is used. It is assumed that the 
surveyor knows to what foot the fraction 
belongs at any junction point. In the metric 
system the decimeter is used as the unit, 
permitting elevations to be scaled to the 
nearest tenth of a millimeter when using 
the scale suggested above for the graph. 
The vertical line at the lefthand edge of 
the graph is called the “origin line” and on 
it lie the points of origin for all vertical 
diagrams. 

Horizontally, a scale of 1” = one unit of 
weight is used when English units of meas- 
urement are involved. An engineer’s scale, 
1” = 10 ft., is seen to be well adapted to the 
suggested horizontal scale of the graph. 


1” 
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The vertical line one unit, in this case | 
inch, to the right of the origin line is called 
the “index line.” When using metric units 
it is advisable to spread out the horizontal 
scale of the graph to get sharper angles 
of intersection in the vector diagrams, be- 
cause the errors of closure of the circuits are 
larger in comparison with the unit than in 
the English system. Using two inches on 
the graph for one unit of weight works 
well, and the corresponding engineer’s scale 
would be 1” = 50 ft. 

The drafting techniques to be employed 
will not be discussed. It will be left to the 
ingenuity and skill of the draftsman to use 
the most accurate methods at his disposal. 


MAKING THE ADJUSTMENT 


The nature of the work thus far has been 
essentially the same as for any method of 


Figure 4. 
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adjustment, namely; the reduction of the 
field work to usable data, and the prepara- 
tion of tables and forms to facilitate the 
actual adjustment. This work having been 
completed, we are now ready to launch into 
the adjustment proper. 

Forward Solution. First, (See Figure 3. 
the decimal fractions of the elevations (from 
the fixed lines) at junction point X are plot- 
ted on the index line and labeled e,, e., and 
e;, corresponding to the lines they represent. 
Next, the origin point (Ox) for the vector 
diagram is selected somewhat arbitrarily on 
the origin line—approximately opposite the 
estimated mean of the elevations plotted on 
the index line. Next, the weights of the 
lines 1, 2, 3, and 4 are plotted consecutively 
to the right from O,. The order in which 
these points are plotted is immaterial so 
long as the fixed-line weights are plotted 
first with the junction-line weights follow- 
ing. Vertical lines, called “weight lines” 
are now drawn through each of the plotted 
weight points and labeled—in this case wi, 
We, W;, and wy. 

We are now ready to draw the vectors. 
Lay a straightedge along a line joining O, 
and the elevation point corresponding to 
the first weight line plotted—in this case e;. 
The vector, v;, is now drawn along this line, 
beginning at O, and terminating in the line 
w; Next, lay the straightedge on a line 
between O, and the elevation point corre- 
sponding to the next weight line—in this 
case e2. The next vector, ve, is drawn paral- 


FIGURE 


175 


lel to this line and begins at the end of v; 
and terminates in we. Vector vz is drawn 
parallel to O,-e,; and begins at the end of 
v2 and terminates in w;. Because e, is un- 
known to us at this time we cannot plot v, 
yet. Hence, we are ready to sum up the 
factors at bench mark X as far as we know 
them. A resultant vector is drawn from O, 
to the end of the last vector plotted—in this 
case, v;. The point at which this resultant 
vector crosses the index line, R’,x, is the 
weighted-mean elevation of bench mark X, 
from lines 1, 2, and 3. 

We now wish to translate this value over 
to junction point Y, using line 4 as the 
carrier. To do this mathematically, we 
would subtract 76.380 (the difference in ele- 
vation between X and Y) from the 
weighted-mean elevation at X. To accom- 
plish this operation on our graph, we merely 
scale downward along the index line 0.380 
(using the appropriate engineer’s scale) 
from R’,. 

The point so plotted is eg, on the graph. 
(See Figure 4.) We have now reduced the 
levelings along lines 1, 2, 3, and 4 to a 
single hypothetical equivalent run arriving 
at junction point Y with an elevation of ex;. 

Now we must determine a weight for this 
hypothetical run so that its elevation at Y 
and its weight may be entered into the dia- 
gram at Y along with the other known fac- 
tors at that point. 

(The author wishes to thank Norman F. 
Braaten of the Coast and Geodetic Survey 
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for suggesting the following method for de- 
termining the equivalent weight. It is a 
considerable improvement over the method 
used in the original development. ) 

Going back to the vector diagram at X, 
(See Figure 3.) the last weight line used 
in the diagram—in this case, w;—is ex- 
tended either upward or downward to inter- 
sect some convenient horizontal printed line 
on the graph, 6. This intersection is de- 
noted as point A on figure 3. Another con- 
venient horizontal line, ©, is selected two 
or three inches upward or downward from 
line 6. A diagonal line is then drawn from 
point A to the intersection of line ® and the 
origin line. The weight of the junction 
line (line 4) is then plotted as an abscissa 
from the origin line along line ©. This 
point is denoted at B in figure 3. Another 
diagonal is now drawn from point B to the 
intersection of line 6 and the origin line. 
The intersection of the two diagonals occurs 
at the equivalent weight (abscissa) we have 
been seeking, and it is labeled wg,. In 
actual plotting, only enough of each diag- 
onal need be drawn to make the inter- 
section. 

Now, returning to the vector diagram at 
Y, (See Figure 4.) the elevations of Y re- 
sulting from the fixed lines 5, and 6 are 
plotted and denoted e; and es. The origin 
origin point, Oy, is selected. With a little 
forethought gained from experience, it may 


be seen that, by placing the origin point 
a little above or below the estimated mean 
of the elevations, the vector diagram may be 
“steered” away from areas already heavily 
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plotted or from the top or bottom edge of 
the paper. 

In plotting weight lines at Y, the first 
one plotted will be wey. This can be done 
by extending a vertical line from the point 
Wr, at the intersection of the diagonal lines. 

Weight lines ws, we, and w; are then 
plotted consecutively to the right from wey. 
Vector vg, is then plotted on a line between 
O, and ex, and terminates in wes. Vector 
v; is plotted parallel to O,-e;, beginning at 
the end of vg, and terminating in w;. Vec- 
tor v, is plotted in the prescribed manner. 
As was the case at X, the last vector, v;, 
cannot be plotted at this time, so the re- 
sultant vector summing up the known fac- 
tors is drawn from O, to the end of vz. Ry 
is determined at the index line and we are 
now ready to translate this weighted-mean 
elevation to junction point Z, using line 7 
as the carrier. 

As before, this is accomplished by scaling 
downward from R’,, 0.426 foot, the decimal 
fraction of the difference in elevation from 
Y to Z. However, it will be noticed that 
this scaled distance runs off the bottom of 
the graph. It should be readily apparent 
that we can arrive at the same numerical 
fraction by mentally subtracting 0.426 from 
1.000 and adding, or scaling upward, the 
resulting distance from R’y. It should also 
be noted at this point that the graph need 
not necessarily begin with 0.000 but may be 
started with any figure. If it appears that 
one of the adjusted elevations will fall near 
an even foot, the graph should be started 
with some figure other than 0.000. 


Figure 6. 





GLEN. 


Hav 
Wer II 
viously 

If 0 
point, 
along 
lent ri 
elevati 

Begi 
and w; 
Vo, an 
Figure 
7. @& 
howev 
known 
compl 
vector 
end ol 
sultant 
the fin 
Z. 

Bac! 
having 
line 7 | 
The el 
termin 
Again 
graph. 
by scal 
betwee 
point ‘ 
junctic 
is plott 
lel to € 
termin. 
ready | 
Vv; con 
sultant 
of v;. 
sultant 
final a 

Ry i 
ure 3. 
so plot 
is drav 
of ben 
line an 

'To 
in the f 
Those i 


dashed 
mally b 








GLENAD 


Having now plotted eg;, we determined 
We; in a manner identical with that pre- 
viously explained in determining wes. 

If one cares to analyze the progress to this 
point, we have now reduced the levelings 
along lines 1 through 7 to a single equiva- 
lent run arriving at bench mark Z with an 
elevation of €g; with a weight of wex;. 

Beginning with the known factors, eg; 
and We;, and continuing through vectors vs, 
Vo. and Vio, the vector diagram at Z (See 
Figure 5.) is plotted as explained for X and 
Y. One important difference will be noted 
however. Because all the factors at Z are 
known, the vector diagram at Z may be 
completed in its entirety. The resultant 
vector is drawn as before from O, to the 
end of vio. The point at which this re- 
sultant vector crosses the index line, R,, is 
the final adjusted elevation of bench mark 
z. 

Back Solution. A final fixed elevation 
having been established for bench mark Z, 
line 7 takes on the character of a fixed line. 
The elevation at the Y end of line 7 is de- 
termined by scaling upward 0.426 from R,. 
Again in this operation we run off the 
graph. As before this obstacle is overcome 
by scaling downward from R, the difference 
between 1.000 and 0.426. In this manner 
point e; is plotted on the diagram for the 
junction at Y. (See Figure 4.)* Vector v; 
is plotted in the usual manner; being paral- 
lel to O,-e;, beginning at the end of v., and 
terminating in the line w;—w; having al- 
ready been plotted in the forward solution. 
v; completes the diagram at Y, so a re- 
sultant vector is drawn from O, to the end 
of v;. As before, the point at which the re- 
sultant vector cuts the index line, Ry, is the 
final adjusted elevation of bench mark Y. 

Ry is now translated back to X (See Fig- 
ure 3.) by scaling upward 0.380 and e, is 
so plotted. v, is plotted at X, the resultant 
is drawn, and the final adjusted elevation 
of bench mark X, Rx, is read at the index 
line and the adjustment is completed. 

To clarify the demonstration, lines involved 
in the forward solution are shown as solid lines. 
Those involved in the back solution are shown as 


dashed lines. The dashed lines would not nor- 
mally be plotted at all. 


APPLICATION OF THE CHECK 

The drawing of the check diagrams (See 
Figures 6, 7, and 8.) employs the same pro- 
cedures as used in the adjustment proper. 
Another graph is used. The final adjusted 
elevations, Rx, Ry, and R,, are all plotted 
on the origin line, and a horizontal line is 
drawn through each one and extended to 
the right. 

At X (See Figure 6.) weight lines are 
drawn as in the adjustment, and the eleva- 
tions of fixed lines are plotted on the index 
line. e, is plotted by scaling upward 0.380 
from the horizontal line through Ry. Vec- 
tors are drawn using R, as the origin point. 
If the adjustment has been correctly exe- 
cuted, the end of v, will lie on the horizontal 
line through R,. This will seldom be the 
case exactly, because any error will be mag- 
nified by the sum of the weights of the lines 
terminating at the junction point. If the 
discrepancy seems appreciable, a resultant 
vector may be drawn and the difference be- 
tween the resultant and the horizontal line 
at the index line is the error adjustment. 

If the error is more than 0.001 foot when 
using the scales recommended, it indicates 
that a mistake has been made in the adjust- 
ment. If an error of 0.001 foot is observed, 
experience indicates that the value regis- 
tered by the resultant is more apt to repre- 
sent the true figure. Whether or not it is 
used in the other check diagrams is of little 
significance. 

At Y (See Figure 7.) fixed elevations are 
plotted as before on the index line, and e, 
and e; are plotted by scaling downward 
0.380 from the horizontal line through Rx, 
and upward 0.426 from the horizontal line 
through R, respectively. Weight lines are 
drawn and the vectors plotted beginning at 
R,. The procedure described for X is fol- 
lowed for Y and Z, and if the closures are 
acceptable the adjustment is correct. 

Adjusted elevations of the junction points 
will be seen to be identical with those ob- 
tained through the use of conventional least- 
squares adjustments. 

It may be noticed that the entire check 
routine could have been plotted on the ad- 
justment graph merely by extending hori- 
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Ficure 7. 


zontal lines through Rx, Ry, and R, as de- 
termined on the index line. However, the 
use of another graph requires the adjuster 
to replot the elevations of the fixed lines, 
which adds to the validity of the check, and 
also requires him to actually read and record 
the numerical values of the adjusted eleva- 
tions. If the adjusted elevations are read 
and/or plotted incorrectly, the diagrams 


will not check out . 

It should be realized that figures 3 to 
8 inclusive, are presented for the purpose of 
demonstration and that technical acuity has 
been sacrificed for clarity of presentation. 
Certain lines have also been added to aug- 
ment the explanation which would not nor- 
mally appear in the actual adjustment 
graph. 





G.P.O. Price List 53 


Price list 53 (April 1957) is the 47th edition 
of Government Printing Office price list cover- 
ing publications formerly published in Price 
List 18, Engineering and Surveying. Price List 
53 is titled “MAPS, Engineering, Surveying,” 
and lists maps, bulletins, and manuals in the 


field of surveying and mapping, that may be 
obtained from the Superintendent of Docu- 
ments, Government Printing Office, Washington 
25, D. C. Write to the above address for your 
copy of the new catalogue. 
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Recent Trends in Aeronautical Charting 
By FRANK E. McCLUNG 


COAST AND GEODETIC SURVEY 


NLIKE MOST PHASES of aviation, 

charting lacks the drama and glamour 
necessary to attract or hold the attention for 
any length of time except, of course, of those 
few who are vitally interested. It appeals 
to the minds of men rather than the emo- 
tions, and it is the latter which usually 
stimulates action. How often have we had 
persons, who have indicated an interest in 
aeronautical charts, arrive tardily for an 
appointment and expect to receive a full 
and detailed explanation in half an hour. 

What we need to do is to put this vital 
vitamin, i, e., charting, in a captivating cap- 
sule. How to do it is the problem. 

There is a slogan used by salesmen, “sell 
the sizzle and not the steak.” It is mighty 
hard, however, to get much sizzle out of an 
aeronautical chart. 

In the development and safe performance 
of air operations it is essential that a current, 
comprehensive, and authoritative source of 
navigational data be made available at all 
times, and aeronautical charts provide the 
best medium for supplying this information 
in a usable, condensed, and coordinated 
manner. The role of aeronautical charts in 
aviation development is often overlooked or 
taken for granted, yet all segments of avia- 
tion depend on this common reference for 
air traffic control, navigation, and planning. 

Because of the ever increasing complexity 
of the common system of air navigation and 
to meet the demands of all aviation interests, 
charts are published at several scales and for 
different purposes. Over forty-three mil- 
lion aeronautical charts were printed by the 
Coast Survey in 1956 involving approxi- 
mately 1,500 individual charts. 

Impressive as this figure may seem, it in- 
dicates only in very small measure the mag- 
nitude and problems of the Coast Survey’s 
Presented at the Seventeenth Annual Meeting 
of the American Congress on Surveying and Map- 
ping, Washington, D. C., March 6-8, 1957. 


The time 
and effort necessary for planning, designing, 
and constructing these charts cannot be 
measured by numbers alone. An adequate 
charting program does not develop auto- 
matically with changing requirements. Con- 
tinuing studies must be made in order to 
meet the needs of all aviation interests. In 
addition to the new chart construction and 
modification or revision of existing charts, 
approximately 500 to 1,000 changes are re- 
ceived daily. These items, obtained from 
many sources and in varied forms, must be 
recorded, verified, integrated and entered 
daily on pertinent charts. 

It is apparent that no single phase of avia- 
tion can progress independently, and new 
concepts in aeronautical charting continue 
to develop. The all-purpose chart is no 
longer satisfactory for pilot use. This is not 
a new problem but represents a trend that 
has evolved and become intensified with the 
increase in amount of information to be 
charted, the multiplication in variety and 
performance characteristics of aircraft, and 
the shrinkage of free airspace. The expand- 
ing use of high performance aircraft, par- 
ticularly jets, has dramatized the need for 
these new concepts. 


aeronautical charting program. 


It has, therefore, become necessary to re- 
design many series of charts. The airborne 
equipment utilized, proficiency of pilot 
groups, and performance characteristics of 
various aircraft must all be considered in 
determining chart design and type of infor- 
mation to be shown on them. Details which 
obscure vital information or detract from 
the primary purpose of charts are hazards 
rather than the built-in safety factors they 
are intended to be. 

In designing specialized charts, care must 
be taken to coordinate the series so that a 
minimum number of charts is required to 
provide all information a pilot may need in 
any situation that might arise. Although 
this has always been an important consid- 
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eration, it is far more critical today. To 
operate high performance aircraft in the 
ever-increasing volume of traffic, the pilot 
must devote a minimum amount of time to 
reference data. Information must be pre- 
sented in a clear, positive, and orderly 
fashion. 

A few months ago, two Navy pilots flew 
from Harmon Field, Newfoundland, to 
Washington. It was an instrument flight 
all the way with severe turbulence. Atmos- 
pheric conditions finally got so bad that a 
crew member got on his knees between the 
two pilots to help them read the charts. 
When they arrived in Washington one pilot 
turned to the other and said: “I believe we 
have a total of about 40 years’ flying experi- 
ence. If we had only 39 we never would 
have made it.” 

Pilot fatigue is often indicated as the 
probable cause of navigational errors and 
as a contributing factor in many crashes. 
An accurate, well-designed, chart that is 
easy to read alleviates the tension of flying 
in adverse weather conditions. 

The question often arises as to how often 
a chart should be revised or the format 
changed. The answer is—as frequently as 
necessary to keep the charts current and 
provide the best charts possible, consistent 
with changing requirements. Benefits de- 
rived from an adequate and progressive 
charting program are hard to evaluate ac- 
curately. For this reason it has always been 
difficult to obtain sufficient funds. Prevent- 
ing the loss of one large air carrier will pay 
for a lot of charts, to say nothing of the 
possible loss of life. 

In all its chart programs the Coast and 
Geodetic Survey works very closely with 
those most directly concerned. Numerous 
experimental charts have been issued and 
pilot evaluations have been obtained through 
questionnaires. The treatment of charts— 
both design and content—is based largely 
on user evaluation. We have every reason 
to believe that our analyses are sound. 

As we move toward more electronic con- 
trol, whether ground or airborne, it appears 
that the radio-facility-chart type of presen- 
tation will predominate for inflight use. 
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The radio-facility charts were published in 
a new format in 1954. Ten charts covering 
the United States were sufficient to provide 
a clear portrayal at that time. Only thirty 
large-scale terminal charts were needed. 
Today, there are 60 terminal charts and 
the primary series is so cluttered that it is 
planned to increase the number from 10 to 
18. Several new ideas will be incorporated 
in the new version so that the charts may 
be read quickly and easily in all weather and 
under poor lighting conditions. Simplifica- 
tion is the keynote. The standard Instru- 
ment Approach Procedure Charts have also 
been recently converted to a new small-size 
format. 

In the past, a great amount of terrain and 
cultural information has been shown on 
charts. Results of questionnaires, in the last 
two years, indicate that the need for such 
detail is limited and does not justify the 
large size and resulting bulk of these charts. 
Instead, there is a strong demand for (1 
reduction in size and volume for ready ref- 
erence in flight and convenient stowage and 

2) clear and positive portrayal of the pro- 
cedure. 

The sheet size has been reduced one-half 
by eliminating much of the unessential de- 
tail and by showing only information neces- 
sary for safe flying. By simplifying and re- 
ducing the airport diagram, all information 
is placed on one side of the sheet, thus al- 
lowing an additional procedure for the same 
airport to be shown on the reverse. The 
resulting 60 per cent reduction in bulk is of 
great importance to the pilot as the number 
of instrument-approach-procedure charts for 
civil fields has increased from 170 in 1943, 
to 1,070 in 1956. The current rate of in- 
crease is 100 per year, with every indication 
of a more rapid increase in the immediate 
future. 

As always, a primary objective is to place 
current and accurate charts in the hands of 
the pilots quickly. The simplified portrayal 
will be very beneficial to this end. In the 
interest of econcmy and maintenance of 
service to subscribers, a firm revision sched- 
ule has been established. Personnel were 
transferred from other charting activities to 
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AERONAUTICAL CHARTING 


maintain a smooth and balanced flow of 
charts. As the size of the charts was 
changed, the entire series had to be re- 
printed in order to fit the new small-size 
binders. Approximately nineteen million 
charts were processed, printed, assembled, 
and distributed on schedule. The magni- 
tude of this program is not confined to con- 
version of the charts alone. Over 3,500 sub- 
scriptions had to be reestablished and dove- 
tailed into the current program so that there 
would be no break in revision service. 

After a long period of little or no change, 
the noninstrument charts, particularly the 
WACs and Sectionals, are getting a face 
lifting. With these, as with the instrument 
series, the aim is to make the charts more 
useful. The aeronautical data are being 
simplified and terrain and cultural informa- 
tion of navigational importance are being 
emphasized. The colors, too, are being 
changed to provide better contrast for easy 
reading. 

It is interesting to note that, while there 
have been no complaints about the Section- 
als and WACs as now published, the new 
versions have been enthusiastically endorsed 
by 99 per cent of the pilots who have used 
them. This indicates that pilots do not 
realize charting potentials but are quick to 
recognize and appreciate a superior product. 

The Coast Survey’s charting program has 
many ramifications which are little known. 
Close liaison is maintained with the CAA 
in the preparation and printing of numer- 
ous special-purpose or study charts required 
for their aviation-development programs. 
Charts have also been prepared for the Air 
Navigation Development Board, the NAV 
Panel of the Air Coordinating Committee, 
and others. 

During the last year several charts per- 
taining to the expansion and modernization 
of the common system of air-traffic control 
were produced. These programs have a 
direct bearing on future charting. A pro- 
gram is now under way to design a high 
altitude route structure for flights above 
27,000 feet and preliminary study charts 
have been prepared. A new series of charts 
for high altitude navigation is also projected. 
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The trend is toward positive control of all 
flights. Full implementation of a system 
adequate to bring this about will not occur 
quickly. The current system will only allow 
for positive control of a very small percent- 
age of air traffic. Electronic devices of vari- 
ous kinds and a complex communications 
system are in the offing and, of course, per- 
sonnel must be trained to operate this new 
equipment. 

There is every indication that, during the 
period of transition and growth, chart mak- 
ers will be taxed to the utmost in trying 
to provide a graphic picture of a rapidly 
changing system. How soon this will affect 
charts now published cannot be fully visual- 
ized at this time. However, in high density 
areas particularly, many new procedures 
and others, which have long been in the 
formative stage, are presenting real prob- 
lems to pilots and controllers alike Peri- 
pheral communication sites, single-direction 
airways, and preferential routing are a few 
installations which must be presented in a 
graphic form. Specialized or schematic 
charts can fill a vital role in presenting this 
information clearly. Already in production 
is a preliminary chart showing preferential 
routs for the New York area. This chart 
has been well received and is being evalu- 
ated by the New York Air Traffic Control 
Center. 

Traffic controllers have been, in a sense, 
forgotten men. At the present time they 
are using charts designed for inflight use, 
modified, marked up, or tailored in various 
ways to make them usable for traffic control. 
In terminal areas particularly, many pro- 
cedures are or will be put into effect which 
are not to be shown on navigational charts. 
The traffic controllers must have a clear pic- 
ture of all these interrelated procedures in 
order to do their job with maximum pre- 
cision and confidence. There will, un- 
doubtedly, soon be a demand for charts 
especially designed for air-traffic control, 
and studies are now being made. These 
charts will be closely coordinated with navi- 
gational charts so that there will be uniform 
interpretation by controller and pilot. They 
will be at a larger scale and give emphasis 
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to that information pertinent to control. 
Uniform treatment of charts for all centers 
will provide for a better understanding be- 
tween controllers and promote more efficient 
operations. 

At a recent NBAA meeting in Miami, a 
very sincere appeal was made by Cole H. 
Morrow, NBAA Board Member, when he 
asked for full NBAA cooperation with the 
CAA and other governmental bodies which 
are assigned the responsibility of designing 
and operating the common system of air- 
traffic control. Captain Ace Robson who 
writes a column for Aviation Week titled 
“Cockpit Viewpoint” puts it very well when 
he asks: “Is it not possible to obtain more 
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mutual effect on all aeronautical matters?” 
Continuing to fight divided only prolongs 
the agony. 

United effort is all important. Graphic 
aids will contribute much toward an orderly 
transition to a new era in aviation and will 
always be fundamental tools. It would be 
extremely unfortunate if complacency should 
rob the airman of tomorrow of a valuable 
and superior instrument and saddle him 
with an antique and clumsy one. If, in 
satisfying aviation requirements, charts of 
the future bear little resemblance to those 
to which we are accustomed, let’s accept 
the new look; this is progress. 


U. S. Contributions to International Organizations 


House Document No. 112, 85th Congress, 
First Session (Government Printing Office, 
1957), lists United States contributions to in- 
ternationa! organizations for the fiscal year 1956 
as reported by the Secretary of State. Con- 
tributions to the following organizations may 
be of interest to ACSM members. 

International Civil Aviation Organization— 


U. S. contribution $864,662 = 33.3% of ICAO 
Budget. 

Pan American Institute of Geography and 
History—U. S. contribution $42,928 = 39.4% of 
PAIGH Budget. 

International Hydrographic Bureau—vU., S. 
contribution $9,997 = 10% of IHB Budget. 

—W. W. Ristow 
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Trivia 


By CLARENCE L. HUNTER 


SOUTHERN CALIFORNIA EDISON COMPANY 


EVERAL YEARS AGO, when I was 
first exposed to the array of sections 
within a township, I wondered if it would 
be possible to express the number (N) of a 
particular section, in terms of the row and 
column of sections at the intersection of 
which the particular section was situated. 
Recently I decided to try my hand at this 
problem. 
To find an explicit expression for N in 
terms of r and ¢ 


N = N(r,c) 


where r denotes the row and c the column, 
the investigation proceeded as follows: 

I numbered the rows and columns shown 
in figure 1 and noted that for 















































r=1, N=c+7 
r=2, N=c+6 
r=3, N=c+19 1) 
r=4, N=c+18 
r=5, N=c+3l1 
r=6, N=c+30 
COLUMNS 
! 2 3 a S 6 
| 
2 
R3 | 
o | 
= 4 
$4 
) 
6 
Figure 1. 


The problem was then to find a relation- 
ship between r= 1, r= 2, . r=6 and the 
constants 7, 6, 19, 18, 31, and 30. 

It was first noted that for r = 1, 3, and 5 
the constants 7, 19, and 31 cculd be ex- 
pressed as 


6r+1 (2) 


and that for r = 2, 4, and 6 the constants 6, 
18, and 30 could be expressed as 
6r-—6 3 
Substituting (2) and (3) for the constants 
in (1) we have, for 


r=1, N=-c+6r+1 
r=2, N= c+6r-6 
r=3, N c+6r+1 4) 
r=4, N c+6r-—6 
r=5, N c+6r+1 
r=6, N c+6r-6 


I now had to find a relationship between 
r=l1, r=2, r=6 and the constants 1, 
6, 1, —6, 1, and —6. 


This was found to be 


-1"*!. 67 [1-(-1) P+] (5) 


Substituting (5) for the constants in (4) 
and generalizing, we arrive at the desired 
result: 


N=C¢1)" + 6r+ (-1)"*! > 6 z[1- Cnr] = 
Example: 


Here we want the number of the section 
at the intersection of the 5th row and the 
4th column. 

Substituting r=5 and c=4 into (6) we 
have 


33 
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N=4(-1)8+ 654 (¢1)5¢!. 62 L-Gn*') 


= 4-1) +30+(1)-6° 


(7) 
=-4 +30+ | 
= 27 
which is verified from the diagram. (Fig- 


ure 2.) 


SURVEYING AND MAPPING 









































C=4 

os 5 4 3 2 

7 - 9 10 " 12 

18 17 16 iS 14 13 

19 20 21 22 23 | 24 

r=5 30 | 29 28 27 26 25 
31 32 33 34 35 36 | 
j 





Ficure 2. 


Eleventh General Assembly of International 
Union of Geodesy and Geophysics 


The Eleventh General Assembly of IUGG 
will be held in Toronto, Canada, September 
3-14, 1957. Delegates from more than 40 
countries will be attending this international 
meeting and participating in the activities of 
the seven associations which comprise the Un- 


ion. If any member of ACSM desires to at- 
tend this meeting, he should get in touch with 
Waldo E. Smith, Secretary, American Geo- 
physical Union, 1515 Massachusetts Ave., N.W., 
Washington 5, D. C. 
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The Interagency Committee on Map 
and Chart Symbols 


By C. F. FUECHSEL 


U. S. GEOLOGICAL SURVEY 


HE DESIRABILITY of maintaining 

a reasonable degree of standardiza- 
tion in symbols and editorial treatment of 
maps has always been evident to profes- 
sional cartographers. Cooperation among 
U. S. Government map and chart publish- 
ing agencies was rather casual in earlier 
years, but as surveying and mapping activi- 
ties increased, more formal mean of col- 
laboration became established. The first 
official action which dealt specifically with 
standardization, was the Executive Order of 
August 10, 1906, wherein the functions of 
the U. S. Geographic Board were extended 
to include “advisory powers . . 
the preparation of maps... 
bureaus... 


. concerning 
in the various 
and for the unification and im- 
provement of . . . the symbols and conven- 
tions used upon them. . .” 

President Wilson, in 1919, established the 
Federal Board on Surveys and Maps by Ex- 
executive Order. This Board was charged 
with broad advisory responsibilities “for the 
purpose of coordinating all mapmaking and 
surveying activities of the Government, and 
to settle all questions at issue between Ex- 
ecutive Departments relating to Surveys and 
Maps...” The additional advisory powers 
assigned the U. S. Geographic Board in 
1906, were thereby rescinded and trans- 
ferred to the Board of Surveys and Maps. 
The latter Board functioned until 1942, 
when it was abolished by Executive Order 
and its responsibilities transferred to the 
Bureau of the Budget. Since that time the 
planning of mapping and charting pro- 
grams of the various government bureaus, 
as well as broad technical advisory activities 
in this field, have been very effectively co- 
ordinated by Robert H. Randall of that 
Bureau. 


Prepared at the request of the Committee on 
Technical Standards of the Technical Division 
on Cartography, ACSM. 


Several interagency committees have been 
established by the Bureau of the Budget to 
assist in various advisory and coordination 
activities in the fields of surveying and car- 
tography. Among them are the Inter- 
agency Committee on Negative Scribing, 
and the Committee on Map and Chart 
Symbols. The latter serves as an open 
forum for discussing problems arising in 
connection with general efforts to maintain 
as much standardization as feasible in con- 
tent, symbolization, and editorial treatment 
of government maps and charts. The U. S. 
agencies, which have a primary interest in 
the activities, and are currently represented 
on the parent committee include, Aeronau- 
tical Chart and Information Center, Army 
Map Service, Coast and Geodetic Survey, 
Geological Survey, Hydrographic Office, 
Lake Survey, and Photographic and Survey 
Section, J. C. S. 

Several other agencies, which have a col- 
lateral interest in standardization and re- 
lated matters or are concerned only with 
a particular type of map, are represented 
on one or more of the subcommittees listed 
below. 

Policies of the Committee on Map and 
Chart Symbols are quite flexible, because 
the basic purpose is to provide representa- 
tion for any Government agency which de- 
sires to participate in the work of the parent 
committee or any of its subcommittees. 
However, because there are many demands 
on the available time of key people in all 
agencies, the Committee was started with 
a relatively small membership, limited to 
those agencies most directly concerned. An- 
other consideration was the generally ac- 
cepted view that small and informal groups 
usually work more efficiently than larger 
bodies. It should be noted, however, that 
any Government agency, whether repre- 
sented on the Committee or not, may submit 
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map or chart symbolization problems for 
consideration, and participate in any dis- 
cussions in which they may be interested. 
Those wishing to submit topics for consid- 
eration and/or attend meetings of the sub- 
committee working in their sphere of in- 
terest, may contact Mr. Randall, the writer, 
or the Appropriate chairman noted below: 


Aeronautical Charts—Lt. Col. Marshall B. 
Shore, Aeronautical Chart and Informa- 
tion Center. 

Nautical Charts—J. R. Dickens, Hydro- 
graphic Office. 

Special Maps—C. G. Finley, Jr., Army Map 
Service. 

Topographic Maps—E. S. Massie, Forest 


Service. 


At the close of World War II, the Joint 
Mapping and Photo Committee of the De- 
partment of Defense sponsored a compre- 
hensive study of symbolization, with a view 
toward standardizating all maps and charts 
produced by the Armed Services. Civilian 
agencies were invited to participate in the 
discussions, to effect as much uniformity 
in “civil” and “military” standards as feas- 
ible. In view of the recency of this com- 
prehensive review at the time the present 
Interagency Committee was organized, it 
was decided to confine activities to imme- 
diate problems. The Committee on Map 
and Chart Symbols has accordingly func- 
tioned to date primarily as an advisory 
group, available to consider specific prob- 
lems as they arise. Problems of a more 
general nature have been considered in 
some of its subcommittees. 


‘ 


Safety for the 


Issuance of a new eight-page, pocket-size 
folding pamphlet entitled “Safety for the Sur- 
vey Party” has been announced by the Division 
of Highways (California 

Prepared by the division’s Safety Section, the 
pamphlet provides a guide for the use of warn- 
ing devices and equipment to protect the travel- 
ing public and members of engineering parties 
whose duties require them to work on streets 
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The Subcommittee on Topographic Maps 
recently compiled a list of problems to be 
studied, after canvassing personnel in var- 
ious agencies. Certain of these problems 
have since been discussed and _ resolved. 
Others have been deferred until the results 
of a military maps-use survey, which has 
been in progress for the past two years at 
Army Map Service, are clarified. A study is 
in progress to develop map symbols and styles 
adapted to negative scribing, which has re- 
placed drafting in most map producing 
agencies. The Nautical Charts Subcom- 
mittee recently reviewed inconsistencies of 
format and symbolization in this field and 
adopted appropriate changes. In defer- 
ence to current studies of aeronautical chart 
symbols by a military group, the subcommit- 
tee on this subject has deferred major activ- 
ity until the results of these studies are avail- 
able. The Subcommittee on Special Maps 
has reviewed symbolization in the small- 
scale field and plans to issue a report in the 
near future. 

At the Esselte Conference on Applied 
Cartography, held in Stockholm last sum- 
mer, considerable interest was shown in 
studies of map symbolization and format 
which might lead toward more standardi- 
zation on an international basis. Some 
work has been accomplished in this direc- 
tion among military agencies in recent years. 
Because of the interest at the Stockholm 
meeting, and in view of earlier cooperation 
on map standardization (e.g. the Interna- 
tional Map of the World), it was indicated 
that our committee is welcome to corre- 
spondence with and cooperation of similar 
groups of other countries. 


‘ 


Survey Party 


and highway under open traffic conditions. It 
contains drawings and diagrams in color illus- 
trating some of the safety equipment and how 
it should be used for maximum effect. 

The pamphlet, which establishes uniform 
procedures for the protection of survey parties, 
is published primarily for the information and 
guidance of employees of the division. 
California Highways and Public Works 
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Library Has Maps of All Places” 


By BARBARA P. BERTHELSEN 


MAP LIBRARIAN, CORNELL UNIVERSITY 


N THESE DAYS when the educational 
program is being made more and more 
effective by the use of recordings and motion 
pictures in addition to books and lectures, 
one of the earliest forms of visual aids to 
education, the map, is at last coming into 
its own as an educational tool of greater im- 
portance in a research library. Maps have 
long formed part of the collection at Cor- 
nell. Still in use are the many city maps 
bought by Andrew D. White for his personal 
use and given to the University Library, and 
the rolled wall maps used to illustrate early 
lectures. Early scholars at Cornell had ac- 
cess not only to the maps of our own infant 
U. S. Geological Survey, but also the im- 
portant large scale surveys of other coun- 
tries, including Great Britain, Italy, France, 
Norway, Denmark, and The Netherlands. 
Present day scholars have at hand more than 
40,000 maps embracing a wide selection of 
regions, subjects, projections, and scales. 
The basis of this collection are maps from 
three of the major depository programs in 
which Cornell participates. The Army 
Map Service, which in 1945 undertook to 
distribute 50,000 maps to each of 188 par- 
ticipating libraries, was temporarily forced 
to discontinue the project in 1951 with more 
than half of the maps still unshipped. The 
maps received as a result of this program 
form a core collection making available not 
only the expected and necessary large scale 
maps of the New York City area or White 
Sands, N. Mex., but also such far-flung im- 
probabilities as a map of the Murmansk 
Railway or one of Timbuktu. Our recent 
large scale maps of the countries of Europe, 
Asia, and Africa are Army maps. Also 
among the many sheets actually distributed 
were city maps for large and small cities 
all over the world, from a small plan of 
Mascara, Algeria, to a twenty-one-sheet 


* Reprinted by permission from Cornell Alumni 
News, Vol. 59, No. 12, March 15, 1957. 


map of Tokyo; from Reykjavik, Iceland, to 
Inchon, Korea. Subject maps were more 
rarely issued than topographic maps, but for 
anyone needing such information, thanks 
to the Army Map Service, we can provide a 
map showing communications on the Malay 
Peninsula or a set of twelve maps showing 
the climate of central Brazil from January 
to December. 

Whenever a map of part of the world 
is needed for which no Army maps have 
been received, we rely on maps from an- 
other depository program. As the U. S. 
Coast and Geodetic Survey issues new edi- 
tions of its aeronautical charts, Cornell re- 
ceives copies of the old editions. These 
maps come marked “obsolete for use in 
navigation,” but they are not at all obsolete 
for use as contour maps of an area. They 
number more than 1700 maps covering the 
whole world on a uniform scale of 1: 1,000,- 
000. With such maps, students have located 
obscure villages on caravan routes in central 
Kazakstan and mining camps on nameless 
creeks in northern Canada. Supplemented 
by larger maps covering the world on the 
smaller scales of 1: 3,000,000 and 1: 5,000,- 
000, these World Aeronautical Charts form 
one of our most valuable sets of maps. 

The most important mapmaking agency 
in the United States is the U. S. Geological 
Survey, which deposits with the Cornell 
University Library a copy of virtually every 
map it prints. Certainly the most important 
maps in our collection are the topographic 
quadrangles issued by the Geological Sur- 
vey. Students whose assignments involve 
planning a long-range development pro- 
gram for Waikiki Beach or bombing the 
major power plants in the city of Boston 
turn first to these quadrangles. In addition 
to the topographic maps, the Survey pro- 
vides us with full sets of its many geological 
series, including geologic quadrangles, geo- 
logic map indexes, coal investigations (both 
maps and charts), oil and gas investigations 
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(both maps and charts), mineral investiga- 
tions (preliminary maps, field studies maps, 
and resource appraisal maps), geophysical 
investigations, and miscellaneous geological 
investigations. A geologic map of Montana 
or of just the Hobson area in central Mon- 
tana, a total intensity aeromagnetic map 
of Pulaski County, Ind., a chart showing 
tertiary stratigraphy of the Jackson Hole 
area in Wyoming, or a geologic map of 
Panama can all be provided from the de- 
pository maps of the Geological Survey. 
To supplement these depository sets we 
use every map in our collection: maps that 
cover a wall and those that will fit into a 
vest pocket; maps published a century ago 
and maps published last month; National 
Geographic maps, rare maps, and aerial 
photos. As a Research Library, Cornell 
must collect and save many kinds of mate- 
rial considered superfluous to a smaller col- 
lection. In the wide and unpredictable 
range of questions asked, it would be com- 
pletely impossible to compute the practical 
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value of one map against another. The 
student plotting the shortest route across 
the Greenland ice cap, the scholar reading 
an early English text with the aid of a map 
of Anglo-Saxon Britain, the ROTC stu- 
dents bombing Philadelphia or Seattle or 
Fontana, Calif., the real estate agent defin- 
ing a boundary, the person desiring a map 
showing Timbuktu or the Murmansk Rail- 
way or the climate of central Brazil in De- 
cember—all these make up our everyday 
requests. The map needed at the moment 
is the most important map in the collection. 
Recently a request came by mail for a list 
of the “basic” maps in our collection. We 
could only say what we have tried to show 
here, that all of them are too important to 
show preference for any one type. Any 
day now, someone is going to want a map 
of Erzurum, and he won’t mind if the text 
is in Armenian. When he comes, we'll be 
ready for him and the map of Erzurum will 
have its day of glory, as has many a map 
before it. 





UNI-GRAVER 


TRADE MARK 





SCRIBING INSTRUMENT 
for paint-coated 
plates 


The UNI-GRAVER employs either needles or 
flat blades in an interchangeable adapter (Pat. 
No. 2,735,177, 2,735,178, 2,782,501). Con- 
structed of nickel-plated brass with wrinkled 
finish, it is fitted with a Bausch G Lomb 2” 
focal length optic, adjustable at any position. 


and the fine-line UNI-PENS. 





UNI-DOTTER 


TRADE MARK 


aa 





FOR MAPS ENGRAVED 
ON COATED PLASTIC 
SHEETS 


The manually-operated UNI-DOTTER is de- 
signed to mechanically engrave dot symbols, 
both uniform and clear, for maps engraved on 
coated plastic sheets. It is manufactured of 
nickel-plated brass with wrinkled finish and 
mounted on a plastic base. (pat. pending). 


All Instruments Guaranteed Unconditionally For Workmanship And Materials 
See our Catalog for details on the various adaptations of the UNI-GRAVER, the UNI-DOTTER 





| UNIVERSAL INSTRUMENT CO. . 3807-11 Bunker Hill Road, Brentwood, Md. * WA 7-8957 
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Surveying and Mapping News 








Members are requested to send in surveying and mapping news items for publication 


SURVEYING AND Mappinc.—EpiTor. 





in 


CURRENT SURVEYING AND MAPPING LITERATURE 
MAGAZINE ARTICLES 


General Interest 


InTERIM ReEPorRT oF TAsK COMMITTEE ON 
STATUS OF SURVEYING AND Mappinc. (Received 
by the Executive Committee of the Surveying and 
Mapping Division, ASCE, Oct. 18, 1956.) Civil 
Engineering, Vol. 27, No. 3, March 1957. (In- 
cludes table of classification of positions in survey- 
ing and mapping. ) 


WHEN THE STARS INTERRUPTED THE RUNNING 
or A MERIDIAN Line NorTHWARD UP THE DEL- 
MARVA PENINSULA. Thomas D. Cope. Proceed- 
ings of the American Philosophical Society, Vol. 
100, No. 6, December 1956. (Interesting histori- 
cal sidelight on one of the most famous boundary 
surveys. ) 


SUPPLEMENTS OF THE “AUSTRALIAN Sur- 
veyor.” The Australian Surveyor, Vol. 16, No. 
+, December 1956. (List of fourteen supplements 
on as many subjects relating to surveying and 
mapping available from the offices of the publica- 
tion, Science House, Gloucester and Essex Streets, 
Sydney, N. S. W., all but one of which are priced 
at 3s. per copy.) 


NavarHo. (No author cited.) Navigation, 
Vol. 5, No. 4, December 1956. (Description of 
a basically different system of aerial navigation 
control reprinted from United States Air Force 
Quarterly Review.) 


OPERATIONS OF THE CANADIAN HyDROGRAPHIC 
Service—A Symposium. The Canadian Sur- 
veyor, Vol. 13, No. 6, January 1957. (Includes 
papers on “Hydrographic Field Operations” and 
“Nautical Chart Cartography” presented at the 
third of a series of meetings on various phases of 
surveying and mapping sponsored by the Cana- 
dian Institute of Surveying and Photogrammetry. ) 


A Twat Survey or Canapa’s NorTHERN 
Seas. Commander W. I. Farquharson. The 
Canadian Surveyor, Vol. 13, No. 6, January 1957. 
(Describes recent tide gaging activity in areas 
where tidal information has been very scanty and 
announces plans to establish two year-round tidal 
stations to operate during the International Geo- 
physical Year.) 


ENGINEERING REGISTRATION: PAST, PRESENT, 
AND Future. Melvin Nord. Journal, Florida En- 
gineering Society, Vol. 10, No. 5, February 1957. 
(Comparison of engineering registration practices 
with those in other professions and prediction that 
eventually there will be no unregistered engineers. 


Coast AND Geopetic Survey; HIGHLIGHTS OF 
150 Years. Elliott B. Roberts. United States 
Naval Institute Proceedings, Vol. 83, No. 2, Feb- 
ruary 1957. (Brief, illustrated history of the Sur- 
vey. 


CHARTING Our SEA AND Air Lanes. Stuart 
E. Jones. The National Geographic Magazine, 
Vol. 111, No. 2, February 1957. (Review of the 
work of the Coast and Geodetic Survey over the 
150 years of its existence. 


SESQUICENTENNIAL OF COASTAL CHARTING. 
Albert A. Stanley. The Military Engineer, Vol. 
49, No. 324, January-February 1957. (Brief, 
illustrated history of the work of the Coast and 
Geodetic Survey from its inception in 1807 to 
the present time. ) 


PROBLEMS AND PRoGREss IN AIR PHOTOG- 
RAPHY. G. C. Brock. The Photogrammetric 
Record, Vol. 11, No. 9, April 1957. (A review 
of progress and the present technical status in air 
photography. ) 


Cartography 


RoyaL AUSTRALIAN Survey Corps. Cartog- 
raphy, Vol. 1, No. 4, September 1956. (Under 
standard section heading “Contemporary Cartog- 
raphy” describes work of and includes a full 
color extract from one of the maps produced by 
the Corps.) 

Map Propucers. Introduction by Marie C. 
Goodman. Special Libraries Association, Geog- 
raphy and Map Division, Bulletin No. 27, Febru- 
ary 1957. (Brief but comprehensive descriptions 
of the organization and work of the Sanborn Map 
Company, the General Drafting Company, and 
A. J. Nystrom and Company. May be supple- 
mented by similar articles in future issues of the 
Bulletin. ) 
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MapPinGc 1n Latin America. Ena L. Yonge. 
Special Libraries Association, Geography and Map 
Division, Bulletin No. 27, February 1957. (Ac- 
count of visits by delegates to the 1956 meeting 
of the International Geographic Union to the 
official mapping establishments of various Latin 
American countries. ) 


ARCADIA IN America. Ernest Hatch Wilkins. 
Proceedings of the American Philosophical So- 
ciety, Vol. 101, No. 1, February 15,1957. (Study, 
tracing the origin and application of the name, 
illustrated by reproductions of early maps of North 
America. ) 


Control Surveys 


Semi-GrapHic METHOD oF ADJUSTING MINOR 
TRIANGULATION. G. H. Halliday. New Zealand 
Surveyor, Vol. 21, No. 6, Serial No. 210, August 
1956. (Comment on an article on the same sub- 
ject published in a previous issue. ) 


ADJUSTMENT OF A CHAIN OF TRIANGLES BeE- 
TWEEN Two Fixep Smwes: METHOD oF PLANE 
Anoies. T. Siurna, Dipl. Eng. The Canadian 
Surveyor, Vol. 13, No. 5, October 1956. (Mathe- 


matical exposition of method.) 


Errect or Titt on Position Lines. N. R. 
Fallon. Empire Survey Review, Vol. 14, No. 103, 
January 1957. (Discusses conclusion that tilt 
may be cause of systematic error in astronomic 
determination of position lines. ) 


NoTEes ON THE ASTRONOMICAL TRIANGLE. W. 
Maré. Empire Survey Review, Vol. 14, No. 103, 
January 1957. (Offers method to generalize for- 
mulae based on the Southern Astronomical Tri- 
angle. ) 


Tue NuMBER or CONDITIONAL EQuations ReE- 
QUIRED FOR THE ADJUSTMENT OF A TRIGONOMET- 
ricAL Net. Dr. Bogomil Cvetkov. Empire Sur- 
vey Review, Vol. 14, No. 103, January 1957. 
(Mathematical discussion with formulae. ) 


APPLICATION OF SHORAN TO EsTABLIsH Hort- 
ZONTAL CONTROL FOR PHOTOGRAMMETRIC MAp- 
PING OF INACCESSIBLE AREAS. Dr. J. M. Zarzycki. 
The Canadian Surveyor, Vol. 13, No. 6, January 
1957. (Describes methods and equipment em- 
ployed and progress made, in recent years, in 
establishing control in northern and northwestern 
Canada. ) 


AzimutTH DETERMINATION BY ASTRONOMIC 
Transit. R. K. C. Johns. The Canadian Sur- 
veyor, Vol. 13, No. 6, January 1957. (Describes 
new method and enumerates its advantages. ) 


Size AND SHAPE OF THE EArtu. W. A. Heis- 
kanen. Science, Vol. 125, No. 3247, 22 March 
1957. (Report on a symposium on the subject, 
supported and participated in by leading scientific 
agencies, held at St. Louis University in Novem- 
ber 1956.) 
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DETERMINATION OF THE ACCURACY OF AERIAL 
STEREOPHOTOGRAMMETRY. B. Hallert. The Pho- 
togrammetric Record, Vol. 2, No. 9, April 1957. 
(Describes test procedure treated from the point 
of view of fundamental operations. ) 


CONVERGENT OBLIQUES IN ANALYTICAL AERIAL 
TRIANGULATION. Professor E.H. Thompson. The 
Photogrammetric Record, Vol. 2, No. 9, April 
1957. (Describes a method of aerial triangula- 
tion with convergent obliques that depends upon 
a computational rectification of the obliques 
through their nominal tilts and then proceeding 
as if the photographs were verticals. ) 


Ricorous GEOMETRICAL CONDITIONS IN AERIAL 
TriANcuLaTion. D. W.G. Arthur. The Photo- 
grammetric Record, Vol. 2, No. 9, April 1957. 
(Mathematical discussion. ) 


Education 


A Succestep Basic TRAINING COURSE AND 
SYLLABUS OF EXAMINATIONS FOR LAND SurRvey- 
ING Stupents. J. H. Holloway. The Canadian 
Surveyor, Vol. 13, No. 5, October 1956. (De- 
scribes an attempt to establish a standardization 
of training methods and examinations. ) 


Instruments 


THe CALIBRATION OF AERIAL SuRVEY CAm- 
ERAS. G. A. Bell and I. F. Mayer. Cartography 
(The Australian Institute of Cartographers, Kel- 
vin Hall, 55 Collins Place, Melbourne, Victoria, 
Australia), Vol. 1, No. 4, September 1956. (Dis- 
cussion of procedures. ) 


. A New MetuHop oF COLLIMATION WITH A 
Tueopo.ite. P. Richardus. Cartography, Vol. 
1, No. 4, September 1956. (Describes results of 
long experimentation leading to a new method. 


STEPS IN THE DEVELOPMENT OF A MapPiNG 
INSTRUMENT. S. G. Gamble. The Canadian 
Surveyor, Vol. 13, No. 5, October 1956. (De- 
scribes steps in development of the “Plane Table 
Plotter.”’ ) 


Tue GEODIMETER AND Its Uses. B. P. Lam- 
bert, Director of National Mapping, Canberra, 
A.C.T. The Australian Surveyor, Vol. 16, No. 4, 
December 1956. (Detailed discussion of the geo- 
dimeter and its uses, with numerous diagrams and 
half-tone illustrations, and a bibliography of pre- 
vious literature on the instrument. ) 


REDUCTION oF ANEROID REApiINGs. V. Ran- 
gan, Survey of India. Empire Survey Review, 
Vol. 14, No. 103, January 1957. (Compares as- 
sumptions pertaining to temperature and humid- 
ity corrections to aneroid barometer readings and 
presents tables based on two different mean tem- 
perature determinations. ) 


Tue Use or SENsiTIvE Pressure Devices IN 
Surveyinc. Desmond O’Connor. Empire Sur- 
vey Review, Vol. 14, No. 103, January 1957. (Is- 
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sue contains Part I “Main Principles and Con- 
siderations” pertaining to atmospheric pressure 
and its determination. A later issue will contain 
Part II “Field and Office Procedures” followed 
by descriptions of the most precise microbarom- 
eters now in use.) 


Property Surveys 


Titte Searcuinc. A. McF. Limerick. The 
Canadian Surveyor, Vol. 13, No. 5, October 1956. 
(Interesting general discussion of the problems 
involved, especially in the Province of New Bruns- 
wick, contained in a paper presented at the an- 
nual meeting of the New Brunswick Land Sur- 
veyors, January 1956.) 


DEVELOPMENT OF SURVEYING IN Jamaica. A. 
J. Butterfield. The Canadian Surveyor, Vol. 13, 
No. 5, October 1956. (Conclusion of an article 
begun in the January issue and referred to in the 
July-September 1956 issue of SuRvEYING AND 
MapPPING. ) 


City SurRvVEYING BEcoMEs SIMPLIFIED. Francis 
P. Ryan. The Canadian Surveyor, Vol. 13, No. 
5, October 1956. (Describes savings in time and 
personnel by using a Wild T-2 theodolite instead 
of a transit and a subtense bar instead of the 


BOOKS AND 


RosTER OF REGISTERED ENGINEERS AND LAND 
Surveyors, 1956. (Alabama) Board of Regis- 
tration for Professional Engineers and Land Sur- 
veyors, Montgomery, 1956. 74 pp. 


INDIANA, BOARD OF REGISTRATION FOR PROFES- 
SIONAL ENGINEERS AND LAND Surveyors. 34th 
Annual Report for the Year Ending June 1955. 
Copy of Registration Law, By Laws and Bulletins 
of the Board and Roster of Registered Engineers 
and Land Surveyors for the year ending July 31, 
1956. Indianapolis, Bureau of Public Print, 
1956. 129 pp., illus. 


Map Reapinc. U.S. Department of the Army, 
Washington, G.P.O., 1956. 253 pp. (FM 
21-26; FM 21-25; FM 21-26, 1944, and FM 
21-35.) 

ANTARCTICA IN THE GEOPHYSICAL YEAR. Geo- 
physical Monograph No. 1, American Geophysi- 
cal Union, Publication No. 462, 1956. American 
Geophysical Union, 1515 Massachusetts Avenue, 
N.W., Washington 5, D.C. 133 pp., maps, dia- 
grams, and large folded maps in end pocket. 

Route Surveys AND Construction. (Third 
edition of Route Surveys). Harry Rubey. The 
Macmillan Company, 60 Fifth Avenue, New York 
11,N. Y. 1956. Pocket size, 597 pp., $6.25. 


Lectures ON Rock MAGNnetisM. Prof. P. M. 
S. Blackett. (Second Weizmann Memorial Lec- 
ture, 1954.) Interscience Publishers, Inc., New 


York. iv and 131 pp. $5.00. 
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chaining . method, etc. Reprinted from The 
American City, July 1955.) 


CADASTRAL SURVEYS IN THE MippLe East. H. 
G. Dawe. The Canadian Surveyor, Vol. 13, No. 
6, January 1957. (Describes obstacles met and 
largely overcome in conducting a photogrammet- 
ric cadastral survey of the Hashemite Kingdom 
of Jordan. ) 

Topographic Surveys 


IMPRESSIONS OF THE 1956 StocKHOoLM Con- 
GRESS OF THE INTERNATIONAL SOCIETY OF PHo- 
TOGRAMMETRY. W. Schermerhorn. Photogram- 
metria, Vol. 8, 1956-57, No. 1. (Comprehensive 


summary of results. ) 


Some PuysicaL ASPECTS OF THE INSHORE 
ENVIRONMENT OF THE COASTAL WATERS OF THE 
Unitep States AND Mexico. Richard H. Flem- 
ing and F. E. Elliott. The Geographical Journal, 
Vol. 122, Part 4, December 1956. (Discussion 
of the physical characteristics of the land-sea 
relationship. ) 


MAPPING THE ISLAND OF NEWFOUNDLAND. S. 
G. Gamble. The Canadian Surveyor, Vol. 13, 
No. 6, January 1957. (An account of progress 
in mapping the area since 1935.) 


PAMPHLETS 


THEODOLITE DEsIGN AND CoNsTRUCTION. Ed- 
ward Wilfred Taylor. 2d edition. York (Eng- 
land), Cooke, Troughton, and Simms, Ltd. 1955. 
136 pp. 


REPORT OF THE FirTH ANNUAL TEXAs Sur- 
VEYORS ASSOCIATION SHORT COURSE. 
Surveyors Association, Austin, 1956. 
illustrations, diagrams. 


Texas 
85 pp., 
(Contains eleven papers 
presented at the course and of special interest to 
land surveyors. ) 


ForEIGN Maps. U. S. Department of the 
Army. Washington, G.P.O., 1956. 270 pp. 
(TM 5-248.) 


STAGES AND DISCHARGES OF THE MISSISSIPPI 
RIVER AND Its OuTLETs AND TrisuTaries, 1955. 
Mississippi River Commission, Corps of Engi- 
neers, U. S. Army. Vicksburg, Mississippi (n.d. ) 
xvii and 281 pp. For sale by Mississippi River 
Commission, Box 80, Vicksburg, Mississippi, 
$1.00. 


ENGINEERING AS A CAREER. 
McGraw-Hill, New York, 1956. 
$4.75. 


REGISTERED PROFESSIONAL ENGINEERS AND 
LAND SURVEYORS AND CORPORATIONS REGISTERED 
FOR THE PRACTICE OF PROFFESSIONAL ENGINEER- 
INC AND LAND SuRvEYING BETWEEN Mar. 1, 
1955, anp May 4, 1956. University of the State 
of New York Bulletin No. 1441, Albany, 1956, 55 
pp. 


Ralph J. Smith. 
365 pp., illus. 
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MAKING A STATE; FORMATION oF WEsT Vir- 
ornta, IncLupING Maps, ILLUsTRATIONS, PLatTs, 
GRANTS, AND THE ACTS OF THE VIRGINIA As- 
SEMBLY AND THE LEGISLATURE OF WEsT VIR- 
GINIA CREATING THE Counties. Edgar B. Sims. 
Charleston, Mathews Printing and Lithographing 
Co., 1956, 213 pp., illus. (Published by the State 
of West Virginia. ) 


Tue Worip or Ranp McNA.iy. Andrew 
McNally, 3rd. New York, Newcomen Society in 
North America, 1956. 28 pp. 

A DESCRIPTION OF ORDNANCE SuRVEY SMALL 


Scate Maps. Great Britain, Ordnance Survey, 
Chessington, Surrey, 1957. 12 pp., 17 maps. 


CartTocrapHy. Hubert A. Bauer. Bellman 
Publishing Co., Cambridge, Mass. 1957. 32 pp. 


SURVEYING AND MAPPING 


maps. (Vocational and Professional Monographs 


No. 60.) $1.00. 


Tue Haven-Finpinc Art; A History or 
NAVIGATION FROM OpyssEuS TO CAPTAIN Cook. 
E. G. R. Taylor. New York, Abelard-Schuman, 
1957. 295 pp., maps. 

REporT OF THE Forty-First NATIONAL Con- 
FERENCE ON WEIGHTS AND MEASURES. Wash- 
ington, G.P.O., 1957. 190 pp. Available from 
Government Printing Office at 70 cents per copy. 

Tue Main Pros_em or GEODESY AND THE 
INVERSE ProsL_eM SOLVED sy VECTOR METHODs, 
C. J. Lehn. Kobenhavn, Bianco Lunos bogtryk- 
keri a/s, 1957. 47 pp. (Geodaetisk Institute 
Skrifter 3. Raekke bd. 26.) 

—Lyman D. Lynn 
Coast and Geodetic Survey 


DISTINCTIVE RECENT MAPS 


A map showing Races of the World (Mennes- 
keracer) was published in 1955 by Geodaetisk 
Institute of Denmark, Copenhagen. At the scale 
of 1:25,000,000 the map shows distributions for 
some 30 racial groups. It is printed on two 
sheets each measuring approximately 47 by 33 
inches. 


Le Petrole Dans Le Monde, a colorful petro- 
leum map of the world, was published in 1956 by 
Union de Chambres Syndicales de l’Industrie du 
Petrole, 16 Avenue Kleber, Paris 16, France. It 
shows principal oil fields, petroleum production 
by regions, potential petroleum areas, and major 
export channels. There are enlarged inset maps 
of Venezuela, the United States, and the Middle 
East, as well as graphs showing “Production of 
crude petroleum in 1954” and “Evolution of 
principal sources of world energy.” The map 
with insets, measures 36 by 45 inches. No scale 
is given. 


A map showing The Distribution of Indians in 
the United States (1950) was copyrighted in De- 
cember 1956 by Sol Tax. This black and white 
preliminary edition “was prepared for purposes 
of discussion at the American Anthropological 
Association meeting, December 1956, to accom- 
pany a paper by Sol Tax, University of Chicago.” 
It was compiled by Samuel Stanley and Robert 
Thomas, and drafted by Myron Rosenberg. 

Indian population by groups, is given numer- 
ically on the face of the maps. On the verso 
there is a “breakdown of population distribution 
by States showing total population for each State 
with number of population units contained 
therein.” The map measures 12 by 21 inches. 


Cape Cod, ever a favorite of pictorial cartog- 
raphers, is presented in decorative detail by Clara 
K. Chase. Published in 1955 by Atlantic Card 
Company of North Abingdon, Mass., A Picture 





Chart of Cape Cod Martha’s Vineyard and Nan- 
tucket colorfully portrays this historic and recrea- 
tional corner of New England. It is 23 by 17 
inches in size and at the approximate scale of 
1: 170,000. 


James Bier has compiled and drafted anew 
map showing Landforms of Illinois, which was 
published in 1956 by the Illinois State Geological 
Survey, Urbana. The map, which is based pri- 
marily on U.S.G.S. quadrangles, portrays land- 
scape features by perspective sketching after the 
technique perfected by A. K. Lobeck and Erwin 
Raisz. It is at the scale of 1:1,000,000 and 
measures 26 by 15% inches. 


Carta Geologica de la Republica Mexicana ‘is 
a colorful two-sheet geologic map of our southern 
neighbor. It was presented at the twentieth In- 
ternational Geological Congress which convened 
in Mexico City in 1956. The scale is 1:2,000,- 
000 and each sheet measures 44 by 22 inches. 
Some 16 geological formations ranging from 
Paleozoic to Pleistocene are mapped. 


A two-sheet map of Great Britain entitled Local 
Accessibility shows “the hinterlands of towns and 
other centres as determined by an analysis of bus 
services.” Each sheet measures 32 by 40 inches 
and the scale is 1:625,000. The map was com- 
piled by the Ministry of Housing and Local Gov- 
ernment from information supplied by bus op- 
erators and the Ministry of Transport and Civil 
Aviation. It was published in 1955 by the Di- 
rector General of the Ordnance Survey, Chessing- 
ton, Surrey. 


The detailed distribution of population in Nor- 
way (Bosettingskart over Norge) is shown on a 
15 sheet map, at the scale of 1:400,000. Pub- 
lished in 1955 by Statistik Sentralbyra, Oslo, the 
map is based on the 1950 census statistics. Rural 
distribution is shown by symbols having values 
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SURVEYING AND ‘MAPPING NEWS 


of 25 to 275 persons. Spheres of graduated 
sizes indicate population of cities. The individ- 
ual sheets measure 172 by 23 inches. The map 
is accompanied by a sheet which includes title, 
index map, and legend. 


Mapa Samochodowa Polski shows the current 
transportation network of Poland. It was pub- 
lished in Warsaw in 1956 by Centralny Urzad 
Geodezji i Kartografi. Two classes of railroads 
and three classes of roads are shown. Distances 
in kilometers are given between junction points 
along highways. The map measures 29 by 31 
inches. No scale is given. 

Mapa Komunikacyjna Polski shows the com- 
munications network of modern Poland. It was 
issued in 1956 by the same agency. The scale is 
1:1,000,000 and the dimensions 28 by 33 inches. 


Eisenbahnen in der Bundesrepublik Deutsch- 
land shows the complex railroad-transportation 
network of Western Germany. The map was 
compiled by Hauptverwaltung der Deutschen 
Bundesbahn, Frankfurt (Main), and published 
in 1956 by Georg Westermann, Braunschweig. 
It is at the scale of 1:750,000 and measures 51 
by 34% inches. 


A climatic-growing season map of southwest- 
ern Germany (Wuchsklimakarte Siidwestdeutsch- 
land Baden-Wiirttenberg) has been compiled by 
Dr. H. Ellenberg, with the collaboration of Char- 
lotte Ellenberg, Dr. M. Kohlmeyer, and Dr. Otti 
Zeller. The map, at the scale of 1:200,000, was 
published in 1955 by Reise- und Verkehrsverlag, 
Stuttgart. Twelve different climatic regions are 
delimited, each identified with a specific product 
or association of products. The map is in two 
parts each of which measures approximately 31 
by 47 inches. Each sheet has a slight overlap at 
the junction side. 


The U.S. Geological Survey and the Arabian 
American Oil Company have joined forces to 
compile a map of Saudi Arabia at the scale of 
1:500,000. Prepared under the joint sponsor- 
ship of the Kingdom of Saudi Arabia and the 
U.S. Department of State, the new map is issued 
in the Geologic Survey’s Miscellaneous Geologic 
Investigations series. The Southern Tuwayq 
Quadrangle, published in 1956, is the first of 
some 20 projected sheets. It is issued in two 
sheets: Sheet A, showing geology and geography, 
and Sheet B, which shows only geography. The 
former measures (with marginal data) 42 by 42 
inches, and the latter measures 40 by 33% 
inches. Both maps are based on surveys by 
Richard A. Bramkamp, Ruel D. Gierhart, Glen 
F. Brown, and Roy O. Jackson. Text, legend, 
and place names are in Arabic and English. 


Carte Pluviometrique du Liban, compiled by 
J. Rey, shows the annual rainfall distribution for 
the Lebanese Republic. It was published by the 
Ministére des Travaux Publics, Ksara, Liban, in 
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1955. The map, which is at the scale of 1:200,- 
000, delimits 8 rainfall zones by means of iso- 
hyets and color. A 26-page descriptive booklet 
on the climate of Lebenon (in French) accom- 
panies the map. Measurements of the latter are 
37% by 27% inches. 


An Illustrated Map of Iraq was published re- 
cently by the Development Board and Ministry 
of Development of that Middle East country. It 
was compiled and drawn by A. Karim Rifaat 
and printed by the Survey Press of Baghdad. 
Place names and legend are in English and Ara- 
bic. Pictorial sketches of native and domestic 
animals, economic products, scenic and historic 
sites, and oil fields are shown. The road, rail, 
and air networks are laid out on a small inset. 
The main map measures 24 by 22% inches and 
is at the approximate scale of 1: 1,700,000. 


The Tribal Map of India shows distribution, 
by names overprinted on the map, of some 250 
tribal groups. It was prepared by the Depart- 
ment of Anthropology, Government of India, and 
published at Calcutta in 1956. The scale is 
1:3,000,000 and the size 27% by 27% inches. 


A Highway Map of Ethiopia, prepared by the 
Imperial Highway Authority, Addis Ababa, was 
published in 1956 in commemoration of the 25th 
anniversary of the coronation of the Emperor. 
The map, which was lithographed by A. Hoen & 
Co. of Baltimore, Md., shows two classes of roads, 
trails, railroads, national and provincial boun- 
daries, airfields, and distances between towns in 
kilometers. The scale is 1:2,000,000 and the 
measurements 35 by 36 inches. 


A map of Sierra Leone, at the scale of 1:500,- 
000, showing Chiefdom Boundaries, is a 1956 
publication of Surveys and Lands Department, 
Sierra Leone. The map, which is uncolored, 
shows international, provincial, district, and 
chiefdom boundaries, as well as cities and towns, 
railroads, and roads. The map measures 31 by 
27% inches. 

A revised edition of a physical map of Uganda 
Protectorate was published in 1956 by the Sur- 
vey, Lands and Mines Department of the Pro- 
tectorate. It is at the scale of 1:500,000 and is 
printed on four 27- by 27-inch sheets. In addi- 
tion to a generalized representation of relief, the 
map shows administrative boundaries, several 
classes of roads, railroads, air fields, telegraph 
lines, and several categories of populated centers. 


Geological Map of the Union of South Africa 
is a 1955 publication of the Geological Survey, 
Department of Mines, Pretoria. At the scale of 
1: 1,000,000, the map is printed on four sheets, 
each of which measures 28 by 38 inches. Some 
36 different formations ranging from Archeozoic 
to Cenozoic are identified. 

—WattTerR W. Ristow 
Library of Congress 
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Books in Review 


2525 REVIEW QUESTIONS FOR 
SURVEYORS. Russell C. Brinker, Head, 
Department of Civil Engineering, Virginia 
Polytechnic Institute, Blacksburg, Va., 
1956. 200 pages. $3.50. 


This is the Fifth Edition of Professor Brink- 
These 
questions are arranged in twelve chapters under 
the heading of elementary surveying and thirteen 
chapters under the heading of advanced survey- 
ing. This arrangement permits the reader to 
select the phase of surveying in which he is in- 
terested and to find all the questions regarding 
that branch of surveying in one chapter. The 
questions have been obtained from various 
sources. Many are questions used by Professor 


ers review questions for surveyors. 


Brinker and his colleagues in their teaching, 
and others have been contributed by many 
other professors. 

These questions cover problems in all types 
of surveying and their related fields. Some are 
simple, many are thought provoking while some 
are meant to be amusing. Over 1,300 of the 
questions have answers tabulated so that the 
reader can work these problems and check for 


the right answers. Not only will a study of 
these questions serve as a review, but the book 
itself will serve as a supplement to a standard 
surveying textbook, and also might be consid- 
ered as material for the “Land Surveyors Hand- 
book” being compiled by the Property Surveys 
Division of the American Congress on Survey- 
ing and Mapping. 

There is also a chapter devoted to Sample 
Registration Examinations. These are profes- 
sional registration and/or civil service examina- 
tions from various States. They are especially 
valuable to would-be professional land survey- 
ors. No answers are given for the questions 
in this chapter. 

There is an appendix which lists suggested 
surveying abbreviations, symbols, and hand sig- 
nals, and also a list of references. 

Perhaps one criticism of the book would be 
that answers should be given for all the ques- 
tions, in particular, for the Registration Ex- 
aminations. This would be very desirable but 
is probably not feasible because of space limita- 
tions. 

Water D. Sutcuirre 
Draper K. SutTcuirre 


National Atlas of the United States 


The National Academy of Sciences—National 
Research Council, Washington, D. C., has re- 
leased a processed publication bearing the title 
“Preliminary List of Desirable Maps for the Na- 
tional Atlas of the United States” and which 
contains the recommendations of the Commit- 
tee on a National Atlas of the United States. 
The explanatory matter preceding the list is as 
follows: 


“A preliminary list of maps suitable for inclu- 
sion as loose-leaf sheets of the National Atlas of 
the United States is presented in the hope of en- 
couraging preparation of additional maps for the 
Atlas, and also to serve as a reminder of the Na- 
tional Atlas Project. Comments will be welcome 
as to the suitability for the Atlas of the maps 
listed. 

“The list contains primarily maps which agen- 
cies represented on the Committee on a National 
Atlas thought they might contribute at some time, 
plus a few additional maps that could be pre- 
pared from available information without great 
compilation cost. 

“The list is by no means exhaustive. We can- 
not foresee all the useful maps that may someday 
be prepared for the Atlas. Since the Atlas is 
loose-leaf, we do not need to. 

“It is planned to revise the list from time to 
time. Your suggestions concerning it are invited. 

“For the recommended specifications for the 


National Atlas see “Map Standardization for a 
Loose-Leaf National Atlas,” National Academy 
of Sciences—National Research Council, Washing- 
ton, D. C., 1955.” 

The list contains approximately 135 items 
suggested for inclusion in the National Atlas, 
grouped under the following fourteen subject 
headings: Topography and Planimetry, Water 
Resources, Geology and Mineral Resources, 
Soils, Climate, Land Use and Ownership, For- 
ests and Forestry, Agriculture, Parks and Recre- 
ation, Transportation, Communications, Popu- 
lation, Manufacturing Industry, and Historical. 

Some of the suggested maps have already 
been prepared, some are now in process, and 
others are yet to be produced in the future. 

The letter transmitting this publication was 
addressed to “Agencies that regularly or occa- 
sionally issue maps showing resources, facilities, 
production and distribution data, and other 
physical and cultural information.” However, 
because comments and suggestions are invited, 
it would seem logical to assume that others seri- 
ously interested in the National Atlas Project 
might secure copies of the publication on appli- 
cation to the National Academy of Sciences— 
National Research Council, Division of Earth 
Sciences, 2101 Constitution Avenue, Washing- 
ton 25, D. C. 


195 














MAP INFORMATION 








This department was inaugurated for the purpose of bringing to the attention of the members 
information pertaining to the availability of maps, surveys, etc., with particular emphasis on how 
such material can be procured. It is believed that through an interchange and dissemination of 
such information maximum benefits will accrue to the surveying and mapping profession. 


—EpirTor 


Topographic Maps 


HE FOLLOWING quadrangle maps 
i hee published by the U. S. Geolog- 
ical Survey between December 1, 1956, and 
February 28, 1957. The list includes newly 
compiled maps; revised maps on which 
contours and drainage usually are un- 
changed but the works of man are brought 
up to date; and series-converted maps 
which are 15-minute maps produced from 
four 72-minute maps of the same area. 
The maps are new unless otherwise desig- 
nated by numerical superscript. 

The quadrangle name (in capital letters) 
is followed by the name of the county (in 
upper- and lower-case letters) that contains 
the place or feature for which the quad- 
rangle is named. 

All maps are available with or wthout the 
green overprint that indicates woodland. 
These maps show the shape and elevation 
of the land surface (represented by contour 
lines, printed in brown) ; water features (in 
blue) ; works of man, including cities, towns, 


* Indicates 15-minute quadrangle; all others are 7!/2-minute quadrangles. 


1 Indicates a revised map. 
2 Indicates a series-converted map. 


and scattered habitations, schools, churches, 
railroads, roads and boundaries, place and 
feature names (in black); and woodland 
areas (in green Principal roads are 
shown by a red overprint. In areas that 
have been covered by Bureau of Land Man- 
agement surveys, township and _ section 
lines are shown. The State rectangular co- 
ordinate systems are indicated in the mar- 
gins of the maps. An information folder 
further describing topographic maps is 
available on request. 

Standard quadrangle maps may be ob- 
‘tained for 30 cents per copy. A discount 
of 20 percent is allowed on orders amount- 
ing to $10 or more at the retail price; a dis- 
count of 40 percent is allowed on orders 
amounting to $60 or more. Orders should 
be addressed to the U. S. Geological Sur- 
vey, Washington 25, D. C., (or Denver 15, 
Colo., for maps of areas west of the Mis- 
sissippi River). 


+ Indicates availability in either a contour or a shaded relief edition. 


t Indicates preliminary black and white edition. 


4laska Arizona Arizona-California 
SITKA (C-1)*—First Judicial {4DAMANA I SW k poche LAGUNA*—Yuma 
Division 5 one Jeticial +ADAMANA 3 NE—Apache irkansas-Missouri 
SITKA (C-2)*—First Judicial ¢aDAMANA 3 SE—Apache MANILA **—Mississippi 
Division a 2 tADAMANA 4 NE—Apache : 
SITKA (C-3)*—First Judicial tADAMANA 4 NW—Apache irkansas-Tennessee 
Division = tADAMANA 4 SE—Apache JERICHO*'—Crittenden 
SITKA (D—4)*—First Judicial t+ADAMANA 4 SW—Apache 


Division 


SITKA (D-6)*—First Judicial PINE*— 
Division 
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PROMONTORY BUTTE*'*—Gila 
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MAP INFORMATION 


BIG BASIN—Santa Cruz 

BLACK ROCK MTN.*—Trinity 

BLUE CANYON—Placer 

BUTTON WILLOW'*—Kern 

CASTLE ROCK RIDGE—Santa 
Clara 

COAL OIL CANYON—Kern 

DUBAKELLA MTN.*—Trinity 

DUNSMUIR*—Niskiyou 

DWINNELL RESERVOIR*—Sis 


kiyou 
EMERSON LAKE*—San Bernar 


dino 

EYLAR MOUNTAIN—Santa 
Clara 

FAIR OAKS*? 

GRAZA PE AKi—Kings 

HACIENDA RANCH'—Kings 

HACIENDA RANCH NW'— Kings 
:. $ J 7—Sonoma 

ISABEL VALLEY—Santa Clara 

LA HONDA—San Mateo 

LOST HILLS*—Kern 

LOST HILLS NW*—Kern 

MINDEGO HILL—San Mateo 

MUSTANG PEAK—Stanislaus 

NORDEN—Nevada 

PICKETT PEAK*—tTrinity 

RIO BRAVO'—Kern 

RODMAN MOUNTAINS*—San 
Bernardino 

SAN VICENTE 
San Diego 

SHADOW MOUNTAINS—San 
Bernardino 

SHADOW MOUNTAINS SE 
San Bernardino 

SIERRAVILLE*—Sierra 

SODA SPRINGS—Nevada 

TEJON HILLS—Kern 

TUPMAN'—Kern 

TWENTYNINE PALMS*—San 
Bernardino 











RESERVOIR 





WATSONVILLE EAST—Santa 
Cruz 


-Kern 
rES -Lassen 
YREKA*—Siskiyou 





California-Nevada 
BLJOL El Dorado 
Colorado 
BOETTCHER LAKE—Jackson 
UFFALO PASS—Routt 
sBRAN—Mesa 
DAVIS ba -Jackson 
TARDSV 
I 





sLE—San Juan 
SNCE MOUNTAIN 





L AKE JOHN 
MOUNT ETHEL—Routt 


Jackson 


MOUNT ZIRKEL—Jackson 

San Miguel 

PEARL Jackson 

RED ROCK Cc ANYON— Montrose 


Colorado-W yoming 
OLD ROACH—Laramie 

Connecticut 
LITCHFIELD'"—Litchfield 
SOUTHINGTON'—Hartford 
THOMASTON'—Litchfield 
WATERBURY'*—New Haven 

Connecticut-Rhode Island 
EAST KILLINGLY'—Windham 
THOMPSON'—W indham 

Delaware 
GREENWOOD—Sussex 
MILTON—Sussex 

Delaware-Maryland 
BURRSVILLE—Caroline 
HICKMAN—Kent 

Florida 
BEREAH—Polk 


Georgia 
BOLTON—Fulton 
CHAMBLEE—De Kalb 
EAST POINT—Fulton 


Hawaii 


OLOWALU—Maui 
WAILUKU—Maui 

Idaho 
BALDY KNOB s3ingham 
BOISE NORTH—Ada 
CHRISTMAS MTN.—Ada 
COYOTE BUTTE 
LINCOLN CRE 
ORCHARD—Ada 
ROCKFORD—Bingham 
ROSE—Bingham 
SPRINGFIELD—Bingham 









Bingham 


Illinois-Indiana 
HU MRICK—Vermilion 
SCOTTLAND—Edgar 

Indiana 
ANOKA—Cass 
BIPPUS—Huntington 
BROWNSVILLE—Union 
CEDAR GROVE—Franklin 
COLUMBIA CITY—wWhitley 
CRAWFORDSVILLE 


ery 

at {—Vermillion 

EGI Noble 

MARTINSVIL LE—Morgan 

MOORESVILLE EAST—Morgan 

ROCK VILLE—Parke 

RUSSELLVILLE—Putnam 
lowa-Illinois 

DUBUQUE SOUTH—Dubuque 


Kansas 
STILWELL—Johnson 

Kentucky 

EN TON **—Marshall 





"KORY **—Graves 

JEFFE RSON TOWN'—Jefferson 
Kentucky-Indiana 

LOUISVILLE WEST'—Jefferson 
Kentucky-Ohio 

COVINGTON—Kenton 

NEW PORT—Campbell 
Kentucky-Tennessee 

MAYFIELD**—Graves 

MURRAY* Calloway 
Louisiana 

‘“HOPIN *'—Rapides 
APAYETTE—Lafi ve tte 

< CHARLES ‘aleasieu 

LLOUSAS**—St. tae 
WESTLAKE—Caicasieu 





Vaine 
BOYD LAKE*?! Piscataquis 
ORLAN D*'—Hancock 
SMYRNA MILLS*? 


Aroostook 
Varyland-Virginia 

POINT OF ROCKS'—Frederick 
Massachusetts 

BLANDFORD"—Hampden 

+REENFIELD"—Franklin 

MT. TOBY'—Franklin 





Vichigan 
CHAMPION—Marquette 
CHAMPION*—Marquette 
CHANNING—Dickinson 
COMINS*—Oscoda 
DIORITE—Marquette 
GREENWOOD—Marquette 
MARENISCO—Gogebic 


RALPH*—Dickinson 

RALPH NE—Dickinson 
REPUBLIC*—Marquette 
REPUBLIC—Marquette 


- Montgom- 
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SPUBLIC SW—Marquette 
JC AN— Dickinson 

eLD—Gogebic 

ELD NE—Gogebic 

sAKE*—Marquette 


Michigan-Wisconsin 
MARENISCO*—Gogebic 
RANDVILLE—Dickinson 
WAKEFIELD*—Gogebic 

Minnesota 
CIRCLES PINES—Anoka ¢ 
CRAMER*—Lake 
HIGH FOREST*—Olmsted 
ISANTI*—Isanti 
OSSEO—Hennepin 
SCH ROEDER—Cook 
TOFTE—Cook 








Minnesota-Wisconsin 
FOREST LAKE*—Washington 
Missouri 


DADEVILLE—Dade 
EVERTON- “Dade 


Nebraska 
CUSHING—Howard 
New Jersey 
CAPE MAY—Cape May 
CHATHAM'—Morris 


HIGH BRIDGE'—Hunterdon 
WANAQUE'—Passaic 


New Jersey-New York 


KEYPORT'*—Monmouth 
SANDY HOOK*—Monmouth 
New Mexico 
ABIQUIU**—Rio Arriba 
AGUA FRIA**—Sante Fe 
TIJERAS—Bernalillo 
TORREON*—Torrance 
New York 
AMITYVILLE'—Suffolk 
BAY SHORE WEST'—Suffolk 
BLUE MOUNTAIN*—Hamilton 
CHAUTAUQUA—Chautauqua 
CLYMER—Chautauqua 
CORTLAND'"—Cortland 
DUNKIRK—Chautauqua 
FAR ROCKAWAY'*—Queens 
FULTON—Oswego 
s£ET—Chautauqua 
TFIELD—Chautauqua 
»—Erie 
sAKE*—Hamilton 
rOW N—Chautauqua 
2S VILLE'—Onondaga 
PLACID*—Essex 
LE WOOD Chautauqua 
LAKE*—Hamilton 
NORTH CLYMER—Chautauqua 
OLD FORGE*—Herkimer 
ONEIDA'*—Madison 
PANAMA—Chautauqua 
POINT ROCK’—Oneida 
=e RMAN—Chautauqua 
TEXAS—Oswego 





THIRTEE a LAKE*—Warren 
WEST OF TEXAS—Oswego 


North Dakota 





FULLERTON SE—Dickey 
GUELPH—Dickey 

LAKE U PSILON SW—Rolette 
LA La Moure 
MEDIN: Stutsman 

ME ‘A SW—Stutsman 
RAN y NW—McHenry 
ROLET > SW—Rolette 
THORNE—Rolette 


( 
DAY TON NORTH—Montgomery 
DAYTON SOUTH—Montgomery 
yy SEY FE Greene 





GALLOWAY—Franklin 
GREEN HILLS—Hamilton 
HAMILTON—Butler 
MON ROE—Butler 
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REYNOLDSBURG—Franklin 

SHANDON—Butler 

SHAWNEE HILLS—Union 

SOUTHWEST COLUMBUS— 
Franklin 


Oklahoma 
ENID EAST—Garfield 
ENID WEST—Garfield 
JONES—Oklaboma 

Oregon 
CANBY—Clackamas 
GLIDE*—Douglas 
GRANTS PASS*—Josephine 
LINNTON—Multnomah 
NEWBERG—Yamhill 
OSWEGO—Clackamas 
SANDY—Clackamas 
SHERWOOD—Washington 
YODER—Clackamas 


Oregon-Washington 


PORTLAND—Washington 
ST. HELENS—Columbia 


Pennsylvania 
BERNVILLE—Berks 
CONESTOGA—Lancaster 
CON YNGHAM*—Luzerne 
FLEETWOOD—Berks 
MILLERSBURG*'—Dauphin 
QUARRYVILLE—Lancaster 
SAFE HARBOR—Lancaster 
SINKING SPRING—Berks 
STRAUSSTOW N—Berks 
WEST YORK—York 
WOMELSDORF—Berks 


YORK—York 
Pennsylvania-New Jersey 
LUMBERVILLE'"—Bucks 


Puerto Rico 


AGUAS BUENAS'—Aguas Buenas 


Rhode Island 
SAKONNET POINT'—Newport 
Rhode Island-Massachusetts 


BRISTOL'—Bristol 


South Dakota 
BRIDGER—Ziebach 
BRIDGER SE—Ziebach 
CICERO PEAK—Custer 
{ILLAND NW—Haakon 
10W ES—Meade 
*"EDRO—Pennington 
rc$ SE—Pennington 

ISNAKE LAKE—Ziebach 

NAKE LAKE NE—Zie 







I 
I 
I 
P 
Rz 
R: 
h 
RATTLESNAKE LAKE SE—2Zie 


bach 
RATTLESNAKE 
bach 


LAKE SW—Zie 


Tennessee 
ALPINE—Overton 
BALD KNOB—Van Buren 
Vissouri-Kentucky 
LAKE*'*—Lake 


Tennesse¢ 


REELFOOT 


AG E RIT A—San Saba 
Harris 

a SPRING—San Saba 
Tarrant 


Hamilton 

y San Saba 
ISLANDS**—Nueces 
LLS GAP—Bosque 
MTN.—Hamilton 
LL—FErath 
>—Hamilton 

: Hamilton 
N VALLEY—Hamilton 
NI Comanche 

IN EAST—Hamilton 
‘ON WEST—Hamilton 
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HARMASTON'—Harris 

HICO—Hamilton 

HIGHLANDS'"—Harris 

HURST SPRING—Coryell 

INDIAN GAP—Hamilton 

INDIAN HILLS—San Saba 

IREDELL—Bosque 

JONESBORO—Coryell 

LA COMA*—Cameron 

LA LEONA'—Cameron 

LAKE WORTH—tTarrant 

LAMKIN—Comanche 

LEAGUE CITY'—Galveston 

LONE 

MERIDIAN—Bosque 

MOSHEIM—Bosque 

NEW WILLARD*—Polk 

NORTH OF PORT ISABEL**— 
Cameron 

NORTH OF PORT ISABEL SW 
—Cameron 

OHIO—Hamilton 

PALMITO HILL'’—Cameron 

PEARLAND"—Brazoria 

PECAN WELLS—Hamilton 

PETRONILA*—Nueces 

PILOT KNOB—Bosque 

PORT ISABEL’*—Cameron 

PORT ISABEL**—Cameron 

PORT ISABEL NW—Cameron 

POTRERO LOPENO**—Kenedy 

POTTS VILLE—Hamilton 

PROCTOFE 

R IvI E RA*—Kleberg 




















SILSBEE *—-Ha 

SOUTH OF P¢ vTRE RO LOPENO*? 
Kenedy 

SPRING CREEK 

SUGARLOAF 


GAP—Bosque 

MOUNTAIN— 
Bosque 

THREE ISLANDS'— 

WOODVILLE*—Tyler 
Utah 


BRIGHTON—Salt Lake 
BURMESTER—Tooele 








‘ameron 


CAMELS BACK RIDGE NE— 
Tooele 
COYOTE SPRINGS—Tooele 


MOUNT AIRE—Salt Lake 
PARK CITY EAST—Summit 
PARK CITY WEST—Summit 
SIMPSON SPRINGS—Tooele 
TABBYS PEAK—Tooele 
TABBYS PEAK SW—Tooele 
WIG MOUNTAIN—Tooele 
WIG MOUNTAIN NE—Tooele 


Utah-Colorado 
LISBON VALLEY*—San 


Vermont 


Juan 


WOODFORD—Bennington 
Virginia 
CHASE CITY*—Mecklenburg 


KEN BRIDGE*—Lunenburg 
RUNNY MEDE—Surry 
TOWNSEND—Northampton 
WESTCOTT POINT—Northamp 

ton 

Virginia-Maryland-West 

Virg.nia 

HARPERS FERRY'* 

Virginia-North 
BOYDTON*- 


Jefferson 


Carolina 

~Mecklenburg 
Washington 

BADGER GAP—Kittitas 

BLACK ROCK SPRING—Yakima 

BLACK ROCK SPRING NW— 
Yakima 

BOYLSTON—Kittitas 

DORIS—Kittitas 

EAST KITTITAS—Kittitas 

GINKGO—Kittitas 

KITTITAS—Kittitas 

McDONALD SPRING—Kittitas 

SELAH SPRINGS—Yakima 

TAHOLAH*—Grays Harbor 

WYMER—Kittitas 


Washington-Oregon 
W ASHOUGAL—Clark 


West Virginia-Virginia 
Maryland 

CHARLES TOWN'—Jefferson 

Wisconsin 
APPLETON—Outagamie 
APPLETON*—Outagamie 
BEAVER DAM*t—Dodge 
FOND DU LAC—Fond du Lac 
FOND DU LAC*—Fond du Lae 
FOX LAKE*—Dodge 
KEWASKUM*—Washington 
NEEN AH—Winnebago 
NEENAH*—Winnebago 


Wisconsin-lowa 


BALLTOW N—Dubuque 
CASSVILLE—Grant 


W isconsin-Michigan 
IRONWOOD*—Gogebic 


Wyoming 
BALDY MOUNTAIN—Albany 
CANNONBALL CUT—Albany 
COOPER LAKE NORTH—Albany 
GUIDE ROCK—Albany 
ae GUIDE—A|lbany 

JAK IONE- —Albany 
ROC K Albany 
SAVAGE RANCH Carbon 
SYBILLE SPRINGS—Albany 








In addition to the standard 
quadrangle maps, 
small-scale (1:250,000) maps 
of areas in the United States 
and Territories are being pub- 
lished and distributed. They 
may be purchased from the 
Geological Survey for 50 cents 
per copy. An index to the 
series is available on request. 


series of 


irkansas 


LITTLE ROCK 
RUSSELLVILLE 


Vississippi-Arkansas 
Louisiana 

GREENWOOD 

Tennessee-Arkansas-M issouri 
MEMPHIS 

Special metropolitan-area 
and vicincity maps of major 
United States cities are being 
published and distributed by 
These 
maps are prepared from stand- 
ard 72-minute maps at the 
scale of 1:24,000. Vicinity 
maps may be purchased from 
the Geological Survey for the 
prices indicated below. 


the Geological Survey. 


AND VICINITY 


ALBUQU ERQUE 
(37 by 38 inches) $1.50. 

BATON ROUGE AND. VICINITY 
(37 by 44 inches) on. 50. 


LONG BEACH AND VICINITY 
(43 by 72 inches) $1.50. 
LOS ANGELES AND VICINITY 


EAST (50 by 72 inches) $1.50 
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Califor 


T. 16 N., 
Colorad 
T. 36 N., 
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T.98.,R 
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$1.50 


MAP INFORMATION 





199 

LOS ANGELES AND VICINITY SAN FRANCISCO AND VICIN- WILKES BARRE, PITTSTON 

WEST (50 by 72 inches) $1.50. ITY (42 by 72 inches) $1.50. AND VICINITY (39 by 45 
OAKLAND AND VICINITY (42 SEATTLE AND VICINITY (42 inches) $1.50. 

by 72 inches) $1.50. by 72 inches) $1.50. WORCESTER AND _ VICINITY 


A new United States status map (seventh 
edition, 1957) has been published showing topo- 
graphic and planimetric quadrangle maps pub- 
lished at scales ranging from 1:24,000 to 


(39 by 45 inches) $1.50. 


1:250,000 by the Geological Survey and other 
agencies. A general appraisal of the adequacy 
of these maps is indicated by color patterns. 
Scale, 1:5,000,000. Free on application. 


Lake Survey Charts 


UBLICATION of new editions of the 
following Lake Survey Charts has been 
announced by the United States Lake Sur- 
vey of the Corps of Engineers, U. S. Army. 
Copies of these charts may be obtained 
from the U. S. Lake Survey, 630 Federal 


21—Coast Chart. Clayton, N. Y., and Kingston, 
Ont., to Stony Point, N. Y., and Faise Duck Is- 
lands, Ont., at 1: 80,000 seale. (November 1956; 

171.—Lake Champlain—Richelieu River and Missis- 
quoi Bay, Quebec to South Hero Island, Vt., at 
1 : 40,000 seale. (November 1956) 


172.—Lake Champlain—Cumberland Head, N. Y., 
and Savage Island, Vt., to Four Brothers Islands, 
at 1:40,000 seale. (November 1956) 

173.—Lake Champlain—Four Brothers Islands to 


Building, Detroit 26, Mich., at 75 cents 
per copy. Payment is required in advance 
by P. O. money order or draft, payable to 
the Treasurer of the United States. A cat- 
alog showing the areas described below is 
available free upon request. 

sarber Point, N. Y., at 

1956) 
175.—Burlington 

(January 1957) 


256.—Lower Niagara River, from Niagara Falls to 
Lake Ontario, at 1: 30,000 seale. (October 1956) 


1: 40,000 scale. (October 


Harbor, Vt., at 1:10,000 scale. 


514.—Buffalo Harbor, N. Y., including Black Rock 
Canal, at 1: 15,000 scale. (November 1956) 
758.—St. Joseph and Benton Harbor, Mich., at 


1: 10,000 seale. (January 1957) 


Public Land Survey Plats 


HE FOLLOWING plats of public 

land surveys and resurveys were com- 
pleted and accepted by the Bureau of Land 
Management between December 1, 1956, 
and February 28, 1957. 
Alaska Meridian 
11 N., R. 3 W.—Extension survey 


19 N., R. 4 W. (2)—Dependent resurvey and sub 
division survey 


The class or pur- 


-Seward 


an 


trizona—Gila and Salt River Meridian 


T. 7 N., R. 12 W.—Skeleton survey 

T. 8 N., R. 12 W.—Skeleton survey 

T. 12 N., R. 12 W.—Skeleton survey 

T. 9 N., R. 14 W.—Skeleton survey 

T. 8 N., R. 15 W.—Skeleton survey 

r. 9 N., R. 15 W.—Skeleton survey 

T.7N., R. 16 W Skeleton survey 

T. 8 N., R. 16 W.—Skeleton survey 

T. 9 N., R. 16 W.—Skeleton survey 

T. 5 N.. R. 17 W.—Skeleton survey 

T. 22 N., R. 17 W.—Dependent resurvey 

T. 23 N., R. 18 W.—Dependent resurvey 

T. 28 N., R. 19 W.—Skeleton survey 

T. 4 N., R. 20 W.—Skeleton survey 

T. 27 N., R. 20 W.—Skeleton survey 

T. 28 N., R. 20 W.—Skeleton survey 

T. 27 N., R. 21 W.—Skeleton survey 

T. 28 N., R. 21 W.—Skeleton survey 
California—Mt. Diablo Meridian 

T. 16 N., R. 8 W.—Dependent resurvey 
Colorado—New Mezico Principal Meridian 

T. 36 N., R. 6 W.—Dependent resurvey 
Idaho—Boise Meridian 

T. 9 S., R. 25 E.—Dependent resurvey 
Kansas—Sirth Principal Meridian 

T 7 S., R. 13 W.—Dependent resurvey 

T. 6 S., R. 14 W.—Dependent resurvey 

r.78.. R. 14 W. -Dependent resurvey 


pose of the survey is indicated. Copies of 
plats may be secured from the Bureau of- 
fices in the States or from the Director, 
Bureau of Land Management, Department 
of the Interior, Washington 25, D. C. 


Vichigan 
.. 2 ee 2 


Vichigan Meridian 

8 W.—Island survey 
Vinnesota—Fourth 

T. 63 N., R. 17 W. 

T. 64 N., R. 19 W. 

Principal 


R. 55 E.- 


Principal Meridian 
-Island survey 
Island survey 
Vontana 
=. 3 Ba 


Veridian 





Island survey 
Nebraska—Siath Principal Meridian 
r. 15 N., R. 12 W.—Dependent resurvey 
r. 15 N., R. 13 W.—Dependent resurvey 
r. 20 N., R. 14 W.—Dependent resurvey 
r. 16 N., R. 15 W.—Dependent resurvey 
r. 18 N., R. 15 W.—Dependent resurvey 
r. 19 N., R. 15 W.—Dependent resurvey 
r. 20 N., R. 15 W.—Dependent resurvey 


Nevada—Mt. Diablo Meridian 








T. 40 N., R. -Dependent resurvey and survey 
r. 43 N., B. Dependent resurvey 

7: 2 iw oe -Dependent resurvey 

? i x... = -Dependent resurvey 

T. 14 N.,, R. 5 —Dependent resurvey 

T. 11 N., R. 58 E.—Original survey 

. Bh. » s —Dependent resurvey 

T. 16 N., R. Dependent resurvey and survey 
eo Dependent resurvey and survey 
= Be. we. Oe -Dependent resurvey 

T. 6 N., R. 66 E.—Dependent resurvey 

T. 4 N., R. 67 E.—Dependent resurvey 

T. 5 N., R. 67 E.—Dependent resurvey 

T. 19 8., R. —Dependent resurvey 

T. 19 S., R. Dependent resurvey 

T. 19 S., R. -Dependent resurvey 

= 2 ie oe -Dependent resurvey 

7. 3 &. & —Dependent resurvey 








New Mexico—New Mezico Principal Meridian 
, R. 11 W.—Dependent resurvey 
R. 14 W.—Survey of exteriors 
, R. 15 W.—Survey of exteriors 
A ’—Survey of exteriors 
, R. 17 W.—Survey of exteriors 
, R. 18 W.—Survey of exteriors 
. R. 19 W.—Survey of exteriors 
, R. 19 W.—Survey of exteriors 
27 N., BR. V.—Survey of exteriors 
’ 28 N., R. 19 W.—Survey of exteriors 


in 
re 


BHH4HHHR 
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North Dakota—Fifth Principal Meridian 
T. 140 N., R. 100 W.—Theodore Roosevelt Memorial 


Park 

T. 140 N., R. 101 W.—Theodore Roosevelt Memorial 
Park 

T. 141 N., R. 101 W.—Theodore Roosevelt Memorial 
Park 


Foreign Topographic Mapping Agencies 
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T. 140 N., R. 102 W.—Theodore Roosevelt Memorial 
Park 

T. 141 N., R. 
Park 


102 W.—Theodore Roosevelt Memorial 


Washington—wW illamette Meridian 
T. 31 'N., R. 6 W.—Ediz Hook Lighthouse Reserve 
Wyoming—Sizth Principal Meridian 


T. 41 N., R. 73 W.—Dependent resurvey 
T. 15 N., R. 100 W.—Dependent resurvey 


T. 16 N., R. 100 W.—Dependent resurvey 
T. 55 N., R. 100 W.—Supplemental surveys 
T. 15 N., R. 100% W.—Original survey 


T. 16 N., R. 100% W.—Original survey 


Wyoming—Wind River Meridian 
T. 3 N., R. 3 E.—Supplemental surveys 


and their 
Sales and Information Offices 


Valid names and addresses of the govern- 
mental topographic mapping agencies and 
sales counters of the following nations may 
be found listed in SURVEYING AND MAPPING, 
April-June 1956, Vol. XVI, No. 2, pp. 212- 
216: 

Argentina, Australia, Belgium (as distinct 
from Belgian Congo), Ceylon, Costa Rica, 
Denmark, Dominican Republic, Ecuador, 
Egypt, El Salvador, Finland, France, Great 
Britain, Greece, Guatemala, Honduras, Ice- 
land, Ireland, Israel, Italy, Japan, Luxem- 
bourg, Netherlands, New Zealand, Norway, 


MAP SALES AND INFORMATION COUNTERS 


BELGIAN CONGO 
Institut Géographique du Congo Belge 
LEOPOLDVILLE/KALINA 
CHILE 
Instituto Geografico Militar 
Castro 354 
SANTIAGO 
INDONESIA 
Biro Peta2 Djatop A. D 
Djalan Budikemulian no. 5 
DJAKARTA 
IRAQ 
Directorate General of Surveys 
BAGHDAD 
LAOS 
Service de 


Iraq 


Vente 


Institut Géographique National 
107, Rue La Boétie 


PARIS 8°, France 


Panama, Philippines, Poland, Sweden, 
Switzerland, Syria, Turkey, Union of South 
Africa, Venezuela, West Germany, and 
Yugoslavia. 

In SuRveYING AND MappInc, October- 
December 1956, Vol. XVI, No. 4, pp. 506 
508: 

Austria, Brazil, Burma, Cambodia, Ca- 
nada, Colombia, Haiti, India, Liberia, 
Liechtenstein, Mexico, Portugal, and Thai- 
“land. 

Current additions to the list are as iol- 


lows ° 


GOVERNMENT TOPOGRAPHIC MAP AGENCIES 


Same 


Same 


Balai Geografi 
Djalan Dr. Wahidin Satu no. 11 
DJAKARTA 


Same 


Mapping program executed by the Institut 
Géographique National of France. 
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KARACI 


PERU 
Institut 
Aparta 
LIMA 


SUDAN 
Directo 
Survey 
KHART\ 

URUGU. 
Servicic 
8 de o 

MONTE! 

For 
Direcci 

Obra 
Piedras 
MONTE} 


VIET N: 
Le Dire 
Service 
DALAT 


WEST BI 
Aussens 
Geod 
Wilheln 


BERLIN 


‘Same m: 

3 Subject 
of Washingt 
SAUDI AR. 
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MAP INFORMATION 


LEBANON’ 
Librairie Antoine 
Bab-Edriss 
Rue Emir Bechir 
BEIRUT 


MONACO 
Service de Vente 
Institut Géographique National 
107, Rue La Boétie 
paris 8°, France 


MUSCAT & OMAN, SULTANATE OF? 
Messers. E. Stanford Ltd. 
12/14 Long Acre 
Lonpon, W.C. 2, England 
also: 
Messers. Philip, Son & Nephew, Ltd. 
7, Whitechapel 
LIVERPOOL 1, England 
and: 
Army Map Service 
6500 Brooks Lane 
Washington 16, D. C. 


PAKISTAN 
Surveyor General of Pakistan 
Survey of Pakistan 
Post Box No. 3906 


KARACHI 


PERU 
Instituto Geografico Militar 
Apartado 2038 . 
LIMA 
SUDAN 
Director 
Survey Department 
KHARTOUM 
URUGUAY 
Servicio Geografico Militar 
8 de octubre 3255 
MONTEVIDEO 
For departmental maps without altimetry: 
Direccién de Topografia del Ministerio de 
Obras Piublicas 
Piedras 421 
MONTEVIDEO 
VIET NAM* 
Le Directeur 
Service Géographique National 
DALAT 
WEST BERLIN 
Aussenstelle des Instituts fiir Angewandte 
Geodasie 
Wilhelmstrasse 9 
BERLIN sw 68, Germany 
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Mapping program executed by the 
Géographique National of France. 


Institut 


None (Mapping program executed by the In- 


stitut Géographique National of France.) 


None (Mapping program executed by the Brit- 
ish War Office, of which the address is as fol- 
lows: 

Directorate of Military Survey 
The War Office 
LONDON, S.W. 1, England) 


Same 


Same 


Same 


Same 


Same 


Same 


Institut fiir Angewandte Geodasie 
Mainzer Landstrasse 147 
FRANKFURT a. M., Germany 


WituiAm HANNAH 


‘Same maps also available at the Institut Géographique National of France. 
*Subject to availability of stocks, Messers. Stanford of London, Philip of Liverpool, and the U. S. Army Map Service 
of Washington also carry British War Office maps of AFGHANISTAN, BHUTAN, JORDAN. KUWAIT, NEPAL, 


SAUDI ARABIA, YEMEN, and of many other areas of the world where maps are otherwise unobtainable. 


are provided on request. 
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SURVEYING AND MAPPING 


Message from the President 
Regarding A.S.C.E. Report on 
Status of Surveying and Mapping 


HE FOLLOWING REPORT on the 

“Status of Surveying and Mapping” 
appeared in the March 1957 issue of Civil 
a publication of the American 
This report, 
and the recommendations it contains, was 
submitted to the American Society of Civil 
Engineers by a task committee of ASCE’s 


Engineering 


Se 


Society of Civil Engineers. 


Surveying and Mapping Division. As 
stated near the end of Brother B. Austin 
Barry’s introduction to the report, com- 


ments from the ASCE 
been invited. 

Any Action taken or 
by ASCE on this subject will be of direct 
interest to the membership of the American 
Congress on Surveying and Mapping. It 
is important, therefore, that ACSM care- 
fully study the recommendations now being 


considered by ASCE, and (1) insofar as 


membership have 


position assumed 


possible develop consolidated opinion or 
opinions within ACSM regarding both the 
soundness and timeliness of the proposed 
ASCE action, and (2) pass on to ASCE 
our opinions in order that we may assist 
and influence ASCE in arriving at conclu- 
sions that seem most desirable from the 
standpoint of all concerned. 

In April of this year, copies of the report 
were sent to ACSM Past Presidents, Direc- 
Advisory Council and 
Chairmen of Technical Divisions, Standing 


tors, Members, 
Committees, and Local Sections, with a re- 
quest that they give this matter careful 
thought and submit their comments to the 


President by August 1, 1957, so that con- 


solidated opinions can be developed and 


transmitted to ASCE. 
men, who represent groups, were urged to 
develop and report the opinions of their 
respective groups insofar as possible. Var- 
ious affiliated organizations were also sent 
copies cf the ASCE report and invited to 
submit comments to ASCM if they wished 
to do so. 

The purpose of reprinting the ASCE re- 
port in our Journal is to ensure that ever 
member of ACSM who is interested in this 
but who has not been otherwise 
informed regarding it, will be so informed 
and have an opportunity to comment on 
it before final action is taken by ASCE. 
Therefore, members of ACSM who wish to 
make their opinions on this matter known, 
but are not doing so within the consolidated 
comments that are being developed by the 
various 


The several chair- 


matter, 


not submitting 
comments directly to ASCE, are invited to 
submit comments to the President at the 
address given below. All comments should 
be in by August 1, 1957, so that they can 
be summarized and presented to ASCE in 
a form that will be most usable. 

It is regretted that it was not feasible to 
bring this matter to your attention in an 
earlier issue of the Journal. The time 
available comments is quite short. 
However, you are urged to give this subject 


chairmen or are 


for 


serious attention. 


R. H. Lyppan 
President 


Room 5236, GSA Building 
Washington 25, D. C. 
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REPRINT—A.S.C.E. REPORT 


Introduction to Report on Status of Surveying and Mapping 


BROTHER B. AUSTIN BARRY, Chairman, Task 
Committee on Status of Surveying and Mapping 


The Task Committee on Status of Surveying 
ond Mapping, appointed by the Surveying and 
Mapping Division, has been at its study for two 
yeors. It aims to achieve a sound basis for 
proper i 

While surveying in all its aspects has tradi- 


Rock 0 aia 4 





luation of p 


tionally been identified with civil 


metry as a procedure. It is possible now to 
execute topographic maps at fabulous speed— 
in months instead of years—with hitherto im- 
practicable accuracy and with great saving. 
Today it is i ingly ical to omit 
the use of photogrammetric methods in civil 








9, 
in recent years there has been less conscious 
identification with it despite the expansion of 
civil engineering into new fields as man dis- 
covers, deduces, and devises new areas of ex- 
ploitation. Land surveying is more evidently 
seporated in the public view, as also in the 
engineers’ view. No longer is it as axiomatic 
thet @ land surveyor is a civil engineer, al- 
though paradoxically there are probably more 
civil engineers engaged in land surveying than 
ever before in history. 

Mapping today has achieved a new emi- 
nence through the emergence of photogram- 


g ing projects. 

Both these and still other phases of survey- 
ing and mapping have been of concern to the 
Society because questions of protocol and 
procedure have been raised in their regard. 
The determination of ethical procedure in 
executing surveying work is of necessity based 
upon proper understanding of the professional 
status of the activity and of the individuals 
engaged therein. Competitive-price bidding is 
just one of the important problems to be re- 
solved in engaging surveying personnel for 
construction or mapping, as also in the execu- 


tion of contracts for topographic mapping. 
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The decision that one or more phases of 
surveying and mapping are not civil engineer- 
ing would, of course, remove such work from 
the purview of the Society. On the other hand, 
such aspects of surveying and/or mapping os 
ore deemed to be both professional work and 
civil engineering work must be made to con- 
form to accepted codes of ethics and of pro- 
fessional practice. 

The major findings of the study ore pub- 
lished here in an attempt to secure wide 
response on as broad a base as possible. Par- 
ticular attention is drawn to the tentative find- 
ing that Category | (Land Surveying) is not 
civil engineering. 

To make a study of this sort truly repre- 


foti of p it 9 dit. aw 





it is desirable to afford opportunity to the 
many in all divisions of civil engineering to 
express their views. C ts are theref 





invited from all the membership. The implico- 
tions are far reaching, for surveying and map- 
ping form the broad base for every branch of 
gi ing. [C ts should be sent 
to Brother B. Austin Barry, AM. ASCE, Man- 
hattan College, New York, N. Y.] 


civil 





Interim Report of Task Committee on Status of 
Surveying and Mapping 


(Received by the Executive Committee of the Surveying and Mapping Division, Oct. 18, 1956) 


Brother B. Austin Barry, Chairman 


A year ago, on October 24, 1955, the 
initial report of this Task Committee 
was presented to the Executive Com- 
mittee of this Division and was accepted 
and adopted by them as an official 
statement of the Division. The report 
was subsequently publishéd as Proceed- 
ings Paper No. 921 in the Journal of the 
Surveying and Mapping Division, Vol. 
82, No. SU1, in March 1956 under the 
title, “Professional Aspects of Surveying 
and Mapping.” Discussion of the paper 
was concluded on August 1, 1956, and 
the discussion has since appeared in the 
Journal, Vol. 82, No. SU2, in September 
1956. A closing discussion by the Task 
Committee (the authors) will be pre- 
pared in the near future for presentation 
in the pages of the Journal. 

The first report (“Phase One” Report) 
defined “professional,” “technician-lev- 
el,” and “pre-professional” tasks in each 
of six categories of surveying and map- 
ping activities. No attempt was made, 
however, to ascertain which tasks or 
which categories were engineering in na- 
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ture, this being a task beyond the as- 
signed scope of the first phase of the 
study. 

Following the receipt of the October 
1955 Report, the Executive Committee 
directed the Task Committee to proceed 
‘without delay to study the next question 
in order—namely, the determination of 
which categories of surveying and map- 
ping should properly be construed as 
engineering and which should be con- 
sidered non-engineering. This has been 
the subject of study during the inter- 
vening months, and it is now felt that a 
preliminary statement can be made for 
presentation at this time. Certain details 
still remain to be elarified, but the ma- 
jor lines of demarcation are clear. The 
following paragraphs cover the general 
disposition of each category without nec- 
essarily presenting the entire case for the 
decision; the fuller presentation at a la- 
ter date will cite all the reasons therefor, 
including documents merely mentioned 
here. 


The Task Committee believes that its 


George D. Whitmore 


findings are in conformity with the defi- 
nitions of Practice of Engineering in the 
widely accepted Model Law (July 1946) 
for the Registration of Professional En- 
gineers and Land Surveyors. . . . 


Category I—Land Surveying 
(Cadastral) 


The committee believes that it has no 
choice but to recommend that land sur- 
veying be regarded as an activity sepa- 
rate and distinct from engineering, in 
view of certain official pronouncements, 
as follows: 

(a) 1948, National Council of State 
Boards of Engineer Examiners (NCS- 
BEE) approval of report of its Com- 
mittee on Land Surveying, which recom- 
mended separation of land, surveying 
from engineering. 

(b) 1952, National Society of Profes- 
sional Engineers (NSPE) Resolution 
No. 1-52, endorsing the 1948 NCSBEE 
report cited above. 

(c) 1956, NCSBEE approval of report 
of its Committee on Land Surveying, 
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which in effect affirms its 1948 position, 
and spells out in more detail why land 
surveying should be separate from en- 
gineering, as well as what should be in- 
cluded under engineering surveys. 

Within the province of the land sur- 
veyor is certain land subdivision work 
in which he shares responsibility with the 

Z . For , the subdivision of 
land tracts is to be planned by the en- 
gineer (such as the fixing of street aline- 
ment and grades, sewerage design and 
grades, drainage design, etc.), while the 
layout of lots, calculation of plot areas, 
subdivision of parcels according to a pre- 
determined general plan, and filing of 
the subdivision plan is the task of the 
land surveyor. 





Category ll—Engineering Surveys for 
Design and Construction 


All of the work in this category is 
widely recognized as engineering. The 
informational surveying (investigations, 
and the obtaining of qualitative and 
quantitative data) for the design and 
development of engineering projects, as 
well as producing maps (by photogram- 
metric and/or ground methods) has al- 
ways been considered engineering work. 
Similarly, all surveying layout incident 
to the construction of such projects is 
itself engineering. 

On the occasions and to the extent that 
informational or construction surveys re- 
quire the establishment of property lines 
or corners, it is to be noted that such 
location and establishment is to be re- 
garded as land surveying. 


Category !ll—Geodetic Surveying, Ge- 
odetic Engineering or 


Geodesy 


Most of the operations within this 
category (which the Committee will rec- 
ommend be called Geodetic Engineering) 
are regarded as engineering, the excep- 
tion being certain work (eg., figure-of- 
the-earth computations) which is strictly 
geodesy and which may be regarded as 
non-engineering in nature, albeit scien- 
tific and professional. 


Category |V—Cartographic Surveying, 
Cartographic Engineer- 
ing, or Map and Chart 
Surveying 


The Task Committee believes that the 
professional work within this category, 
which the committee recommends be 
called Cartographic Engineering, must 
be regarded as engineering, in view of 
certain official pronouncements, as fol- 
lows: 

(a) Resolution dated March 3, 1952, 
by ASCE Board of Direction, stating 
that “the planning, execution, and direc- 
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tion of the professional surveying activi- 
ties that are necessary for the production 
of the Government's standard series of 
maps and charts, as well as similar work 
elsewhere, are professional i ing.” 


or summer of 1957. Upon submission tp 
the Executive Committee of the Divi. 
sion of such report, it is expected that 
except for minor revisions and possible 





(b) The previously mentioned 1948 
report approved by NCSBEE, which 
states that “the surveying necessary for 
the preparation of a topograp map 
is engineering surveying and not land 
surveying.” 

(c) The previously mentioned 1952 
Resolution (No. 1-52) of NSPE approv- 
ing the 1948 NCSBEE statement cited 
immediately above. 

(d) The previously mentioned 1956 
approved report of the Committee on 
Land Surveying of NCSBEE which, like 
the 1948 report, clearly defines topo- 
graphic surveying and hydrographic sur- 
veying as engineering surveying, and 
specifically excludes them from land sur- 
veying. 

Furthermore, the Task Committee is 
under the impression that most of the 
state boards for registration of engineers 
consider, and in some cases have specif- 
ically ruled, that such work as topo- 
graphic surveying and mapping is en- 
gineering, and therefore must be per- 
formed by those in private practice in 
compliance with the state laws for regis- 
tration of engineers. 





Category V—Aerial Survey Services 


Attention is called to the use of pho- 
togrammetric means of accomplishi 


di ion through “Proceedings” that the 
task of the Committee will be com. 
pleted. 

During this final period of rounding 
out all aspects of the study, the mem. 
bers are attempting to secure helpful 
opinions and to foresee areas of confusion 
so as to guarantee acceptance of the 
findings with a minimum of friction and 
delay. There seems to be a fairly wi. 
form nationwide acceptance of the roles 
of the engineering surveyor and of the 
land surveyor. In the matter of photo 
grammetric activity, however, some ap- 
parent difference of opinion exists; some 
resolving of this difference can certainly 
be worked out, and it is the intention 
of the Task Committee to work up: 
fairly detailed and clear statement of its 
stand on this (and any similar) matte 
before presenting its final report. 

We request comments on this Interim 
Report that may assist in clarifying the 
statements or opinions expressed, We 
are grateful to all those, within and 
without the Surveying and Mapping Di- 
vision, for help received in this task, 

The tenets used for the differentiation 
throughout the study are as follows: 


Professional Level. Work performed by such s 
person involves the exercise of professional judg- 
ment, frequently based on knowledge acquire! 
through higher learning, generally non-routine io 





much of the work of Ginsaiees I, II, 
and IV. Category V therefore does not 
include the entire field of aerial or 
photogrammetric methods, nor even 
most of them, but merely certain ad- 
junct services which can be separately 
considered. 

The Task Committee finds that the 
operations listed within this category 
are not intrinsically engineering in na- 
ture, although any of them could become 
an important part of an engineering proj- 
ect, (The photogrammetric methods of 
the preceding four categories are engin- 
eering procedures by reason of their be- 
ing operations of an engineering project, 
eg., the preparation of a topographic 
map.) 


Category Vi—Cartography (not re- 
quiring original sur- 
veys) 


The operations of this category are 
deemed to be non-engineering, since they 
do not conform to the accepted defini- 
tion of engineering work. 


Conclusion 
The Task Committee expects to finish 
its “Phase Two” Report by the spring 


1 ye term implies one who can pla, 
perform, and/or direct all such operations in the 
category; this person is responsible for work per- 
formed by those under him. 

Technician Level. Work performed by ma 
& person is primarily routine, of a technical m- 
ture, often demanding a higher degree of sil 
done under the direction of a professional perso: 
who is responsible for its outcome. 

Preprofessional Level. Work at the technicin 
level performed by a professional trainee who 
having completed courses of specialized inte- 
lectual instruction and study, is seeking to s- 
tain professional status. 


Definitions of Professional Positions 


As a guide to the terms used for designating the 
several professional positions in the precedix 
outline, it is thought advisable here to incui 
certain definitions. These follow generally the s- 
cepted definitions as given in ASCE Manu! 
No. 34, “Definitions of Surveying, Mapping, 
Related Terms” 1954, but are altered somewhat to 
more clearly describe the particular job functic: 
envisioned in this outline. 

Land Surveyor determines location of lm! 
boundaries; prepares map showing shapes w! 
areas of land; divides land into smaller tract, 
including layout of roads and streets and right 
of-way to same to give access to smaller tracts; 
prepares official plats or maps of such land mb- 
divisions; prepares and interprets land descrp- 
tions for incorporation in deeds, leases, ete. 

Survey E obtains i ion for plas 
ning or developing an engineering projec: # 
estimating its cost, often on aap such inform- 
tion in form of an engineering or plat. 

Geodetic Surveyor (or Engineer) pn . 
forms, or supervises high- ~accuracy surveys a8 
as the and thereof, > 
cluding such as triangulation, traverse, pre# 
leveling, and astronomic observations, such ® 
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veys being of # magnitude that the required ac- 
curacy and precision can be obtained only through 
processes that involve figure and size of the earth. 
Control Surveyor plans, i or super- 
vises surveys and tal and 
vertical measurements involving pte = network 
adjustments, etc. 
Topographer plans, performs, or supervises the 
of maps of any » 
contour interval, or accuracy specification, includ- 
ing all surveying p and re- 
quired for such map construction; determines 











when and whether ground or photogrammetric 
surveys, or various combinations thereof, shall be 
used. 


vises use of 
techniques in conjunction with various aspects of 
surveying, mapping, resource surveys, and the de- 
- of photo-nterpretation systems. 





plans, performs, or super- 
and 





and cumpila- 
a. of +e aga 9 wow th: pane scale; assembles, 
evaluates, selects, and directs plotting of data 
therefor. 
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Map Editor performs many functions of the 
cartographer; especially designs form and content 
of maps; determines criteria for symbolization 
and ; reviews maps as to 








accuracy, 
ity with established standards. 

The titles h ct engineer, 
geographer, geophysicist, etc., are not defined 
herein specifically, since they are primarily per- 
sons in allied professioris whose work ouly in- 
cidentally is in the field of surveying and 
mapping. 





Classification of Positions in Surveying and Mapping 


TECHNICIAN OR 























PROFESSIONAL Pre-ProressionaL P. Par-P: 1 
Leva. *** Leven *** Leven *** Leven **** 
B. Topographic-Planimetric Sur- Topographer Computer 
1. Lend Surveying (Cadastral) veys and Maps * 
A. Property and Boundary Surveys* Land Surveyor Instrumentman 1. Photogrammetric Aero-Tri- Photogrammetrist Draftsman 
B. Subdivision Surveys and Plats * Computer angulation Tapeman 
C. Public Lands Surveys * Draftsman 2. Mapping Surveys Rodman 
D. Surveys for Plans and Plats * Tapeman a. Ground-Survey Methods 
1. Architectural (Building-Site) Rodman b. Photogrammetric Methods Stereo-Plotter 
Surveys 3. Field-Edit Surveys of Photo- Operator 
2. Tax Maps grammetric Compilations 
Panes os C. Hydrographic Surveys ** Hydrographer Observer 
se Construction sal 1. Soundings: fathometer, hand- Recorder 
, sounding Cc te: 
A. Design Data Surveys (including Survey Engineer Instrumentman lead, cow pe ve 
Route Surveys)* Computer 2. Sounding Fixes: three-point, Drafteman 
1. Control, Horizontal and Ver- Drafteman one 
tical Tapeman 3. Wire-Drag Surveys 
2. Culture and Topography Rodman 4. Tidal and Current Surveys 
3. Profiles and Cross-Sections V. Aerial Survey Services 
B. Construction Surveys * A. Aerial Photography Photogr ist Photograph 
1. Photo-Interpretation Electronic Photo-lab 
1. Layout Surveye Engineer Technician 
2. Quantity and Measurement B. Electrical Measurements for 
Surveys distances and position fixes Mathematician Photo-interpreter 
3. “As-Built” Surveys (shoran, etc.) Geophysicist Computer 
a. Utility Surveys od i Magnetometer Sur- Electronic 
Technician 
C. Mine Surveys 
D. elt Altimeter Profiles and Magnetometer 
Wl. Geodetic Surveying, Geodetic Engi- Elevations Operator 
neering, or Geodesy (not to be con- Radar-altimeter 
fused with precise plane surveying) Operator 
A. Control Surveys, First- and Geodetic Surveyor Instr Vi. Cartography (not requiring original 
Second-Order Accuracy ** or Observer surveys) 
1. Horizontal: ye nar ae en Geodetic Engineer Computer A. Map Design Cartographer Map Compiler 
ae - Geant . 
— Operator B. Compilations derived from ex- Geographer 
isting source data 
2. Vertical: spirit and trigono- Recorder " 
" 1. Evaluation of Maps and Other 
metric leveling Signalman rosatcamaay “ag 
. a apneny pene 2. Nautical and Aeronautical 
C. Gravity Surveys, Magnetic De- Rodman Charts, Topographic 
clination Surveys, Figure-of- Planimetric Maps, Special- 
the-Earth Studies Purpose Maps, etc 
WV. C Surveying, C hi 3. Photomaps and Mosaics Moanicker 
Engineering, or Map and Chart Sur- 4. Relief Maps and Models Modeler 
veying (surveys for constructing aes 
ongaal maps and similar products) 5. Radar-Prediction Charts 
A. Control Surveys, Third- and ControlSurveyor Plane-Table C. Map Editing Map Editor 
Fourth-Order Accuracy ** Operator D. Map Reproduction 
1. Horizontal Instrumentman 1, Engraving or equivalent Engraver 
2. Vertical Obeerver 2. Lithography Lithographer 
* Ph ie proced used when applicable on these and other  *** See definitions following this outline. 
activities. 


** Electronic measuring procedures used when applicable on these and other 


activities. 


CIVIL ENGINEERING + 


March 1957 


rodman, tapeman, 


**** Including some which are normally skilled craftamen but which sometimes, 
by reason of spevial training, are properly considered technicians, ¢.g., 
leadsman, 


, Signalman, etc. 
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Comment and Discussion 














The pages of SurveyING AND Mapptnc are open to a free and temperate discussion of all 
matters pertaining to the interests of the Conoress. It is the purpose of this Department to en- 
courage comments and published material or the presentation of new ideas in an informal way. 


—EpiTor 


FLORIDA STATE BOARD RECOGNIZES PHOTOGRAMMETRY 


Wa cter S. Dirx*—The American Congress on 
Surveying and Mapping has been advised by 
Jon S. Beazley, Advisory Council Member from 
Florida, that the Florida State Board of Engi- 
neering Examiners now recognizes photogram- 
metry as a phase of civil engineering. 

The November 1956 examination for C.E. 
registration included three questions on photo- 
grammetry and three on engineering surveying. 
This ratio was on a par with such fields of civil 
engineering as sanitary engineering, drainage 
engineering, etc. Thus an engineer qualified in 
civil engineering but devoting his energies to 
photogrammetry is no longer required to take 
an examination in fields other than his specialty. 

The written examinations, given twice yearly 
in May and November require that the ex- 
aminee make a grade of at least 70% of a total 
of 60 points. The total number of questions to 
select from varies, but is ample for diversified 
selection. 

Applications for examination must be made at 
least 90 days before the examination. Graduate 
civil engineers without experience are eligible 


* Executive Secretary, ACSM. 


for the Engineer in Training (theory) examin- 
ation. A minimum of four years of experience 
is required for the Civil Engineer examination. 
These examinations require eight hours for 
Theory and eight hours for Design and Practice. 
A qualifying fee of $35.00 is required. 


To surveyors and mappers, Florida’s recog- 
nition of the broad concept of the application of 
science in civil or public behalf in the qualifi- 
cation for engineer registration, as against the 
narrow viewpoint that civil engineering consists 
only of strucutral design and construction, is of 
particular and timely interest. The application 
of theory, knowledge, and ethics in the design 
and performance of surveys of any sort and by 
any method in keeping with the best public or 
civil interest is in a most natural sense public 
or civil engineering, as is witnessed by recogni- 
tions of George Washington by engineering so- 
cieties as a patriarch of engineering in America, 
and the fact that his only professional license 
was that of Land Surveyor, which certificate 
was issued following examination in 1749 by the 
College of William and Mary in Virginia. 


HONORARY AWARD 


Ratpw E, Date*—The citation for procur- 
ing new members of the American Congress on 
Surveying and Mapping came to me as a most 
pleasant surprise. Thank you for your efforts 
in my behalf and please convey my gratitude to 
the Officers and Directors of the Congress. 

“Selling” prospective members is an easy and 
enjoyable hobby in the case of our Congress. 
Showing a few examples of articles from the 
Journal, mentioning the aim of the organiza- 
tion, and having an application blank handy 
usually does the job in a short time, and in 


* 5344 Murdock Avenue, St. Louis 9, Mo. 


nearly every instance the newly recruited be- 
come champions of the cause and arouse the 
interest of other possible joiners. 

However, the credit for obtaining our most 
recent St. Louis members should go, I believe, 
to others who have had closer contact than I 
with the prospects. In many instances I merely 
supplied the application blanks while others— 
notably William B. Hester and in particular 
William D. Cannell—did the actual selling. In 
accepting the Honorary Award, I can do so only 
with them in mind. 

Thank you again. 
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COMMENT AND DISCUSSION 


A.S.C.E. TASK 


Park L. VeRNER*—The interim report of the 
AS.C.E. Task Committee on the status of sur- 
veying and mapping, dated October 18, 1956f, 
contains recommendations of vital importance 
to the Land Surveying profession in California, 
and undoubtedly in other states as well. In 
fact, the impact of certain findings will be a 
stunning one when the implications for the 
future are more generally understood by the 
members of the profession who are gaining 
their daily bread in private practice. It is the 
purpose of this letter to acquaint the Task Com- 
mittee with some of the facts of this situation, 
and to arouse comment from all quarters, par- 
ticularly in view of the feeling of many profes- 
sional engineers that letterwriting is a burden- 
some chore fit only for spare time, of which 
there is never enough. Thus, the writer hopes 
to assist the Committee in its expressed desire 
“to foresee areas of confusion so as to guaran- 
tee acceptance with a minimum of friction and 
delay.” 

First, because of the striking difference in 
point of view between the findings of the Task 
Committee and the California statute defini- 
tions of Land Surveying and Civil Engineering, 
it appears desirable to quote applicable sections 
of these statutes as follows: 

Under Chapter 7 of Division 3 of the Busi- 
ness and Professions Code (The Civil and Pro- 
fessional Engineers Act), Article 3, Section 
6730. “In order to safeguard life, health, prop- 
erty and public welfare, any person ... .” (re- 
quires civil engineers to be registered by the 
State Board. 

Section 6731. “Civil Engineering embraces 
the following studies or activities in connection 
with fixed works for irrigation, drainage, water 
power, water supply, flood control, inland wa- 
terways, harbors, municipal improvements, 
railroads, highways, tunnels, airports and air- 
ways, purification of water, sewerage, refuse 
disposal, foundations, framed and homogeneous 
structures, buildings, or bridges: 

a) The economics of, the use and design of, 
materials of construction and the determina- 
tion of their physical qualities. 

b) The supervision of the construction of 
engineering structures. 

c) The investigation of the laws, phenomena 
and forces of nature. 

* Licensed Land Surveyor, 2150 The Alameda, 
San Jose 26, California. 

+ See pages 203-205, inc., of this issue of Sur- 
VEYING AND Mappinc.—Ed. 
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COMMITTEE 


d) Appraisals or valuations; 

e) The preparation and/or submission of 
designs, plans and specifications and engineer- 
ing reports.” 

There follows here a paragraph concerning 
the exemption of certain small building design 
from the Act. 
with: 


Then, the section concludes 


“Civil engineering also includes city and re- 
gional planning insofar as any of the above fea- 
tures are concerned therein, and geodetic, mu- 
nicipal and topographic surveying.” 

Now, let us examine the Land Surveyors 
Act, Chapter 15, Division 3 of the Business and 
Professions Code, Article 3, Section 8726. 

“A person practices Land Surveying within 
the meaning of this Chapter who, either in a 
public or private capacity, does or offers to do 
any one or more of the following: 

a) Locates, relocates, establishes, reestab- 
lishes, or retraces any property line of any par- 
cel of land or any road, right-of-way, easement, 
alignment or elevation for any of the fixed 
works embraced within the practice of Civil 
Engineering, as described in Chapter 7, Divi- 
sion 3 of this Code. 

b) Makes any survey for the subdivision or 
resubdivision of any tract of land. 

c) By the use of the principles of Land Sur- 
veying determines the position for any monu- 
ment or reference point which marks a prop- 
erty line, boundary or corner, or sets, resets or 
replaces any such monument or reference point. 

d) Determines the configuration or contour 
of the earth’s surface or the position of fixed 
objects thereon or related thereto, by means of 
measuring lines and angles and applying the 
principles of trigonometry. 

e) Geodetic, or cadastral surveying. 

f) Determines the information shown or to 
be shown on any map or document prepared 
or furnished in connection with any one or more 
of the functions described in subsections (a 
b), , (d), and (e 

The remainder of this section is omitted as 
not applicable to the present question. One 
more section is needed, however, to complete 
the picture: 


C 


8731. “A registered civil engineer . . . (is) 
exempt from licensing under this chapter and 
may engage in the practice of land surveying 
with the same rights and privileges, and the 
same duties and responsibilities of a licensed 
land surveyor.” 

These two definitions, basically unchanged for 
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many years during a period of unprecedented 
land development and construction, appear to 
have been carefully designed, and to have served 
well both the public and the professions. 

The extent to which the inherent overlap- 
ping responsibilities in the surveying field are 
recognized and provided for is exemplified in 
the following ways. While the Land Surveyors 
Act exempts registered civil engineers from be- 
ing licensed in order to practice land surveying, 
still, the only mention of surveying under the 
Civil Engineering definition is included in the 
final sentence which names geodetic, municipal 
and topographic surveying. But these three are 
clearly included within the province of land 
surveying, also. In addition, only the land sur- 
veyor’s definition includes construction layout, 
described with painstaking detail, as well as 
all surveys made with civil engineering pur- 
poses in mind. 

This approach to the problem is the only 
practical one, from the position of those in the 
profession, or of their clients. It appears to 
the writer that the Task Committee, in its at- 
tempt to carry out a directive which left no 
room for compromise, has become too con- 
cerned with semantics, and has determined to 
divide the indivisible in order to make the 
“thing” resemble its name. If land surveyors 
were simply known as surveyors, their actual 
day-to-day work would be more clearly de- 
scribed, and the impulse to crowd them all into 
the cadastral corner might never have arisen. 
Within the field of surveying, civil engineers 
and land surveyors have long been rather like 
Siamese twins, with aims, needs and problems 
both mutual and reciprocal. The present in- 
tention of the Task Committee to apply surgery 
as a cure for this “unnatural” condition can 
only be successful (if we must operate) if 
neither of the twins is denied any of its essential 
parts. The separation, as presently proposed, 
would certainly leave the Land Surveyor twin 
with but one leg to stand on, and no body. 

The analogy of the Siamese twins is well sup- 
ported by the recent developments in California 
leading up to the establishment of the Cali- 
fornia Council of Civil Engineers and Land 
Surveyors (no schism here!). In the years fol- 
lowing the war, persistent pressure by two lo- 
cals of the International Brotherhood of Op- 
erating Engineers, one in southern California 
and one in the San Francisco Bay area, to or- 
ganize the field personnel of engineering and 
surveying offices, resulted in the spontaneous 
formation of local associations of engineers and 
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surveyors in private practice to meet the labor 
problem and to present a united front for bar- 
gaining purposes. When the smoke of battle 
cleared, with the union banner triumphant, 
members of the associations found that they had 
a great'deal to talk about in terms of common 
problems, and that if engineers and surveyors 
could work together effectively on their labor 
problems, they could also achieve previously 
unhoped-for benefits in other parts of their com- 
mon endeavor. So the associations grew and 
flourished. From informal kaffee-klatches, they 
have grown to incorporated entities. These re- 
gional associations rapidly became aware of 
each other’s existence, and in 1952 held a 
statewide convention at San Diego, where the 
California Council of Civil Engineers and Land 
Surveyors was formed as a foster-parent or- 
ganization of five original charter groups. At 
this writing, there are thirteen regional associa- 
tions, represented in the Council, including 
some 200 engineering and surveying firms with 
385 principals, 25 per cent of whom are Li- 
censed Land Surveyors, closely paralleling the 
relative percentage of Licensed Surveyors to 
Registered Civil Engineers as reported in the 
roster issued by the State Board. The Council 
is incorporated and has a permanent executive 
secretary. 

The advantages to the members of these 
common meeting grounds are beyond calcula- 
tion in dollars and cents. Competitors have 
become warm friends, finding each other hu- 
man after all. Employees benefit through co- 
operative hiring policies by the firms. Clients 
benefit since better service can be rendered 
with principals helping each other meet peak 
pressures with loans of personnel and equip- 
ment. Higher standards of workmanship can 
be encouraged, and helpful ideas exchanged 
throughout the range of surveying activities. 

None of these results could have been real- 
ized had there been a sharp line of demarca- 
tion between the activities of the Land Sur- 
veyors and the Civil Engineers engaged in 
surveying. Only. cooperative effort over com- 
mon ground could have nurtured these develop- 
ments, or can sustain them for continued 
growth. 

In another direction, if we examine the find- 
ings of the Task Committee within the frame 
of a surveyor’s academic education, as repre- 
sented by any text on the subject, we have only 
to thumb through the chapter headings, to find 
that few if any authors contemplated segregat- 
ing topographic mapping or construction stak- 
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COMMENT AND DISCUSSION 


ing from the school of the land surveyor. We 
cannot resist pointing out that since practically 
all construction layout is referenced to prop- 
erty lines, then the property lines themselves 
are the initial baselines for construction, and to 
be consistent, the Task Committee cannot leave 
even these to the “land” surveyor. Thus, our 
unfortunate Siamese twin vanishes entirely into 
limbo beneath the operating table while the 
surprised surgeon consoles himself with the 
thought that anyway, the operation was logical! 

In conclusion, we respectfully petition the 
Task Committee to reconsider the possibly far- 
reaching effects of its present position in taking 
such a restrictive view of the functions of the 
land surveyor, contrary to established practice 
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and statutory determinations. It may resolve 
itself into the question, “What’s in a name?” 
Let us rearrange the names, if necessary, to 
more correctly reflect the facts of life, for it is 
undoubtedly true that most “land” surveyors 
are also, in the terminology of the committee, 
“survey engineers,” and this has never been 
more true than today. In brief, any tendency 
to deny to Land Surveyors the full field of op- 
erations described in the California Land Sur- 
veyors Act would create hardship, confusion, 
and inefficiency. Such is the case in private 
practice in California, submitted in the confi- 
dent belief that it must be fairly representative 
of the rest of the country. 


EXTENSION COURSE FOR LAND SURVEYORS IN FLORIDA 


ACSM member Hugh A. Binyon of St. Peters- 
burg, Fla., informs us that the Florida Society of 
Professional Land Surveyors is active with its 
Education Committee in developing an exten- 
sion course for land surveyors in Florida. 

ACSM member John P. Goggin of Marathon, 
Fla., down in the Keys, has indicated that most 
of the instructors have turned in their teaching 
outlines and were expected to be meeting in 
April 1957 to correlate the subject materials and 
coordinate the courses. Chairman Goggin, long 
an advocate of more education for surveyors 


ae 


at the college level—such as the Canadian sys- 
tem—together with the FSPLS Education Com- 
mittee, hopefully believes that if they can de- 
velop an extension course for Florida surveyors 
which will attract a large enrollment, the col- 
leges may then be influenced to take greater 
interest in presenting additonal courses in sur- 
veying in their schools. 

Mr. Binyon, whose part in the instruction pro- 
gram is “Land Survey Descriptions,” says that 
William C. Wattles of California has been a 
wonderful help. 

—Watter S. Dix 


Fourth National Surveying Teachers’ Conference 


The Fourth National Surveying Teachers’ 
Conference will be held August 5-9, 1957, at 
Camp F. W. Welch, the Washington State Col- 
lege Summer Surveying Camp, at Naches, 
Wash. 

Camp Welch is located about 50 miles west 
of Yakima, Wash., on the east slope of the Cas- 
cade Range and should be an almost ideal spot 
for holding a surveying teachers’ conference at 
that time of the year. However, as this an- 
nouncement will not reach the readers of Sur- 
VEYING AND Mappinc until the latter part of 
June, anyone desiring to make arrangements to 
attend the conference will have to act promptly. 

Among the many subjects scheduled for dis- 


cussion, the following are included: Professional 
Status of Surveying and Mapping, Use of State 
Plane Coordinates, Map Accuracy, Research on 
the Shape of the Earth During the International 
Geophysical Year, The Future of Surveying in 
the Civil Engineering Curriculum, Minimum 
Surveying Program for Civil Engineering Stu- 
dents, Summer Camps, Surveying in the Non- 
C.E. Curriculum, Photogrammetry, Use of Elec- 
tronic Computers in Surveying Calculations, 
Optical Tooling, and Errors. 

Further information may be obtained by ad- 
dressing Elvin G. Ericson, Chairman, Fourth 
National Surveying Teachers’ Conference, 
Washington State College, Pullman, Wash. 























News of Related Organizations 











Indiana Society of Professional Land Surveyors 


During the business session of the fifth annual 
Indiana Land Surveyors’ Conference, held on 
the campus of Purdue University, January 18- 
19, 1957, the following officers were elected for 
1957: 

President—Arthur F. Buerkle, Lafayette 

Vice President 

bus 

Secretary-Treasurer—Raymond A. 

Rossville 


George A. Crowder, Colum- 


Fickle, 


Executive Secretary (appointed )—Kenneth §. 
Curtis, Lafayette 
Directors: 
Robert A. Krull, Hobart 
Richard Long, Indianapolis 
Samuel E. Brownsten, Crown Point 
Bert McClellan, South Bend 
Maurice L. Scholl, Connersville 
James W. Ehringer, Jeffersonville 


Texas Surveyors Association 


From The Texas Surveyor, Quarterly News 
Bulletin of the Texas Surveyors Association, 
Vol. 3, No. 1, January 1957, we learn that the 
officers of that Association for 1957 are as fol- 


lows: 


President—Chester W. Terry 


South Carolina Society of 


The following is abstracted from a mimeo- 
graphed bulletin of the South Carolina Society 
of Registered Land Surveyors under date of May 
5, 1957. —EpiTor 

Since our winter meeting, Clemson College, 
in conjunction with the S. C. Society of Regis- 
tered Land Surveyors held a three-day Survey- 
ors Short Course on their campus, March 28 
through 30. Forty-five surveyors and men inter- 
ested in surveying attended a series of lectures, 
demonstrations, and field exercises that were 


really top notch. It was a “lot of larnin” in a 


short time, but, from all reports, it was worth 


First Vice President—William H. Wilson* 
Second Vice President—Kirby Hillin 
Third Vice President—Conrad M. Blucher* 
Secretary-T reasurer—William Shirriffs 


* Member of ACSM. 


Registered Land Surveyors 


while. A lot of credit is due our member, Joe 
Rostron, who did most of the promotion, and 
thanks are due to the Engineering Department 
of Clemson for the excellent way they ran it off. 
Maybe it can be repeated in a year or two s0 
those who missed it will have a chance! 

The Board of Directors met in Columbia on 
April 17th and established an order of preced- 
ence for projects for the Society to work on. 
President Legare Hamilton gave an interesting 
report and impression of his trip to Washington 
and the convention of the American Congress 
on Surveying and Mapping. 


American Standards Association 


The Eighth National Conference on Standards 
will be held at the St. Francis Hotel, San Fran- 
cisco, November 13-15, 1957. The conference, 
held for the first time on the West Coast, will 
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meet in conjunction with the thirty-ninth an- 
nual meeting of the American Standards Asso- 


ciation, which sponsors the conference. 


PA 
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Third Annual Joint Meeting of the 
Southern and Northern California Sections 


The Third Annual Joint Meeting of the 
Southern and Northern California Sections of 
the American Congress on Surveying and Map- 
ping was held at the Casa Munras Hotel and 
Cottages—Mark Thomas Inn, at Monterey, 
Calif., on May 3, 4, and 5, 1957. 

Registration started at 1:00 p.m. Exhibits by 
the following companies were open from 1:00 
to 6:00 p.m. 

Keuffel & Esser Company, San Francisco, 

Charles Bruning Company, Inc., 

The A. Lietz Company, 

Los Angeles Scientific Instrument Company, 

and 

Surveyors Service Company, Los Angeles. 

The dinner was held at 7:00 p.m., in the 
Monterey Room of the Casa Munras Hotel. 
The principal speaker was A. D. Dewey, Corps 
of Engineers, whose subject was “The Model 
San Francisco Bay.” 

From 9:00 to 11:00 a.m., May 4, the exhibits 


in the Fiesta Room were again open. 

The luncheon was held at noon in the Monte- 
rey Room, followed by a program which in- 
cluded the following papers: 

“The New Role of the Title Company,” by 
L. Herbruck, Vice President, Title Insurance 
and Trust Co., 

“Education—What Does the Surveyor Want 
and Need,” by Charles R. Herr, Chairman, SCS 
Committee, Pasadena City College, and C. J. 
Aggeler, Chairman, NCS Committee, San Fran- 
cisco City College, 

“Leveling in the San Joaquin Valley and 
Around San Francisco,” by Lt. Comdr. Francis 
X. Popper, Coast and Geodetic Survey, and 

“Surveying and Mapping and Legislation,” by 
William C. Wattles, Chairman, SCS Commit- 
tee, and William A. White, Chairman, NCS 
Committee. 

A dinner dance was held at the Mark Thomas 
Inn beginning at 7:00 p.m. 


Northern California Section 


A meeting of the Northern California Section 
of the American Congress on Surveying and 
Mapping was held in the Board Room, Publix 
Works Building, Sacramento, Calif., during the 
evening of Tuesday, April 30, 1957. 

Charles F. Fuechsel, Staff Cartographer, U. S. 
Geological Survey, Washington, D. C., was the 
principal speaker. His topic was “A Report on 


the Cartographic Conference held in Stockholm, 
Sweden.” 

This conference was the one covered in a 
paper by Charles S. Spooner, Jr., Army Map 
Service, at a meeting of the Cartography Divi- 
sion, Washington, D. C., Nov. 15, 1956, and 
published in SurveyING AND Mappinc, Janu- 
ary—March 1957, Vol. XVII, No. 1, pages 55-58. 


Louisiana Section 


The Louisiana Section of the American Con- 
gress on Surveying and Mapping assembled for 
the regular quarterly session on February 28, 
1597, in the Engineers’ Club, DeSoto Hotel, 
New Orleans, La. Chairman Martin Standard 
called the meeting to order at 8:00 p.m. 

Captain Charles Pierce, Chief, Division of 
Geodesy, Coast and Geodetic Survey, Washing- 
ton, D. C., was the guest speaker of the evening. 
Captain Pierce spoke on the various activities 


of the Coast and Geodetic Survey throughout 
this country. His talk was illustrated by means 
of colored slides. 

Captain Pierce also presented a film in color 
and sound that has just been completed by the 
Bureau. The film illustrated the latest equip- 
ment and methods of surveying used by the 
Bureau. 

Rovert Baker, Jr. 
Section Editor 








SURVEYING AND MAPPING 


Property Surveys Division 
Seeks Information for Studies 


During the 17th Annual Meeting of the 
American Congress on Surveying and Mapping, 
the Property Surveys Division presented the fol- 
lowing to ACSM: 

Resolved, That the Property Surveys Division 
officially notify all of ACSM at the business 
meeting this afternoon that this Division is 
studying 

1. A proposal for a model surveyor registra- 
tion act for the land surveying profession, 

2. A proposal for the establishment of a stand- 
ard of ethics for the land surveying profession, 
and 

3. A further study and review of the fees and 
salary report adopted several years ago by 
ACSM, and 

That the Property Surveys Division invites 
comments and information on these subjects 
from any member, Division, or Section of 
ACSM—such comments and information to be 
forwarded in duplicate to the Secretary of the 
Property Surveys Division, who will forward 
them to the proper officers and committees of 
PSD. 


The resolution above is the result of three 


resolutions passed by members attending the 
morning business session for study of these items, 
These resolutions were as follows: 

Resolved, That the chairman of the Property 
Surveys Division continue the committee set up 
at the 1956 Annual PSD meeting to study and 
propose a Model Regislation Law for the land 
surveying profession. The committee is re- 
quested to try, by the 1958 Annual ACSM-PSD 
meeting, to have a law proposal formulated, 
omitting if need be the wording of any unsettled 
portions of such act but at least to have the title 
sections included in the outline. 

Resolved, That the chairman of the PSD 
establish a committee to investigate and study 
and propose a standard of ethics for the land 
surveying profession. 

Resolved, That the chairman of PSD estab- 
lish a committee to study and review the fees 
and salary report adopted several years ago by 
ACSM, the committee to report the results of 
such study and review to the next annual PSD 
meeting. 


—Victor H. GuHent 
Secretary, PSD 


Personals 


Prof. Russell C. Brinker, member of the Pub- 
lications Committee of ACSM, retired on 
March 1, 1957, from the Civil Engineer Corps, 
U. S. Naval Reserve, with the rank of rear 
admiral. Prof. Brinker is head of the Civil 
Engineering Department, Virginia Polytechnic 
Institute, Blacksburg, Va. 


Rear Admiral Leo Otis Colbert (Retired), 
formerly Director of the Coast and Geodetic 
Survey, has been named by President Eisen- 
hower to be the Federal representative on the 
Arizona-California Boundary Commission. 


Captain Ira T. Sanders, Assistant to the 
Director, Coast and Geodetic Survey, retired 
March 31, 1957, after more than thirty-two 
His assignments have included 
both sea and shore duty, service in World Wars 
I and II, and many specialized hydrographic 
and geodetic survey projects. He is the holder 
of the Bronze Star Medal, a Gold Star in lieu 
of a second Bronze Star Medal, and a Naval 
Unit Commendation ribbon, all in recognition 


years service. 


of outstanding service in the Pacific during 
World War II. Upon retirement he was ad- 
vanced to the rank of rear admiral because 
of special commendations by the Secretary of 
the Navy for the performance of meritorious 
service in combat. 


Announcement has been made that the offices 
of the Benjamin E. Beavin Company have been 
moved to 104 East 25th Street, Baltimore, Md. 


George D. Hardy, formerly with the Abrams 
Aerial Survey Corporation, Lansing, Mich., has 
been appointed Operations Manager of the 
International Aerial Mapping Company, San 
Antonio, Texas. 


L. L. Funk, formerly Assistant District Engi- 
neer, District V, San Luis Obispo, Calif., has 
been promoted to the newly established position 
of Photogrammetric Engineer, California Divi- 
sion of Highways. 
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NEW MEMBERS 


INDIVIDUAL MEMBERSHIPS 


ALBRECHT, Edwin Alfred, 109 S. Royal St., Alex 
andria Va.—Surveyor 

AL JANABI, Mehdi A., Coast and Geodetic Survey, 
Room 2814-B Commerce Bldg., Washington 25, 
za < 

ALLMAN, John S8., 42 
Sydney, Australia 
of Technology 

ARMADA, Raymond, 1211 91st Ave., Oakland, Calif. 

Chief of Party, Utah Dredging Co. 

ARNOLD, Walter C., President, John W. King, Inc., 
Marunochi Bldg., Tokyo, Japan 

BAKKEN, A. S., 6018 N. 
Il.—Land Surveyor 

BALKO, W., 318 Wethersfield Ave., 
Conn.—Geodetic Engineer 

BARRON, Keith V., 290 The Alameda, San Anselmo, 
Calif.—Asst. Civil Engineer, Marin County 

BORING, James W., 1462 Keoncrest Ave., San Jose, 
Calif.—Student Engineer, San Jose State College 

BOSCH, Rafael L., Castellon de la Plana 20, Ma- 
drid Spain—-Highway Engineer 

BOSSO, O. R., 2054 University Ave., Berkeley 4, 
Calif.—Engineer of Surveys, Division of San Fran- 
cisco Bay Toll Crossings 


Premier St., Neutral 


Bay, 
Photogrammetrist, 


University 


West Circle Ave., Chicago, 


Hartford 14, 


BOWERS, Edwin J., Southland Paper Mills, Inc., 
Lufkin, Tex.—-Head Surveyor 

BOWMAN, F. J., Box 2511, Houston, Tex.—Engi- 
neer, Tennessee Gas Transmission Co. 

BOX, Lester L., 185 Poli St., Ventura, Calif.—Chief 


of Party 

BRIDGES, G. W., 47 
Calif.—Surveyor 

BROCKLEBANK, R. A., ¢/o The Photographic Sur- 
vey Corp., Ltd., 1450 O’Connor Dr., Toronto 13, 
Ontario, Canada—Chief Surveyor 

BROWN, F. R., Jr., 3420 Ricks Ave., Martinez, Calif. 

BRUNO, Anthony F., 1530 Paru St., Alameda, Calif. 

Senior Draftsman, E.B.M.U.D. 

BRYAN, F. E., 2966 Adeline St., Berkeley, Calif. 

BURROUGHS, George E., 508 Jefferson St., 8.E., 
Albuquerque, N. Mex.—Party Chief, Corps of En- 
gineers, U. 8S. Army 

BUTZ, Martin E., The A. Lietz Co., 840 Post St., 
San Francisco, Calif.—Salesman 

CARRUTH, Wilson A., Box 2040, Tulsa, Okla.— 
Chief Draftsman, Exploratory Mapping, Amerada 
Petroleum Corp. 

CASE, Vie, 1450 Orange Ave., 
Surveyor 

CHAMBERS, C. 
ton, Tex. 

CHIKOFSKY, Sonny, c/o 
Hudson St., New York 13, 

CHRISTENSON, Millard L., 941 8S. 35th St., Mil- 
waukee 15, Wis.—Engineer for City of Milwaukee 
and Land Surveyor 

CRUMP, C. C., 111 N.E. 2nd Ave., 
Engineer, Rader and Associates 

CUNNINGHAM, John J., 259 Hartford St., San 
Francisco, Calif.—Junior Civil Engineer, Division 
of Highways, State of California 

DALBURG, William J., U. 8. 
Box 133, Rolla, Mo.—Cartographer 

D’ANGELO, Joseph, 31 Bolster St., Everett, Mass. 

Assistant Civil Engineer 

DAVIS, Bernadine 8., 515 Nirk Ave., 
Mo.—Cartographie Aid, ACIC 

DESMOND, Frank A., P. O. Box 133, 
Conn.—Land Surveyor 

DEWAILLY, E. L., c/o 8S. P. Chapman, P. O. Box 
193, New Orleans, La.—Surveyor, Shell Oil Co. 

DOBSON, Richard T., R.F.D. 4, Box 439-A, Altoona, 
Pa.—Office Engineer, Lewis L. Guin, Consulting 
Engineer 
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DOBYNS, Prof. S. W., 315 Institute Hill, Lexing- 
ton, Va.—Associate Professor of Civil Engineer- 
ing, Virginia Military Institute 

DORAN, Michael J., 4233 Avocado St., Apt. 1, Los 
Angeles, Calif.—Highway Engineer, State of Cali- 
fornia 

DURGIN, John W., Jr., 600 Greenland Road, P.O. 
Box 125, Portsmouth, N. H.—Partner, John W. 
Durgin, Civil Engineer 

DWYER, Roger F., Jr., c/o Mark Hurd Aerial Sur- 
veys, Inc., 230 Oak Grove St., Minneapolis, Minn. 

Operations Manager 

ENGEL, Joseph F., 4622 W. Center St., Milwaukee 
10, Wis.—Surveyor and Planner, Engel and Engel 

ENGLAND, Charles D., Masonite Corporation, Ukiah, 
Calit.—Forester 

EWEN, George W., 4595 W. Alameda St., Denver, 


Colo.—Chief of Party, City and County of Denver 
FARANDA, Paul Aurelius, 801 Tishman Bldg., 3450 
Wilshire Blvd., Los Angeles 5, Calif.—Jr. Civil 


Engineer, Division of Highways 
FERNANDEZ, Henry, 5650 Kirby Dr., Houston, Tex. 
Geological Draftsman, Trunkline Gas Co. 
FINDLAY, Robert B., 3478 D St., San Bernardino, 
Calif.—Highway Engineer, California Division of 
Highways 
FINLEY, James R., 1908 W. Beverly Blvd., Los An- 
geles, Calif.—Surveyor, Pafford and Associates 
FISK, H. L., Surveyor-General, South Australia, 
Department of Lands, King William St., Adelaide, 
South Australia 
FLUTER, Arthur G., 247 3rd St., San Bernardino, 
Calif.—Associate Highway Engineer, Division of 
Highways 
FLYE, Allen M., 89 Lowell St., Andover, 
Civil Engineer, Andover Engineers, Inc. 
FORREST, F. Wayne, 1811 Severn Drive, Salt Lake 
City 17, Utah—Assistant Area Cadastral Engi- 
neer, U. 8S. Bureau of Land Management 
GLAHOLM, Edward, 453 Candlestick 
Francisco, Calif.—Junior Civil 
fornia Division of Highways 
GROSS, Irving J., 12710 Flack St., Silver Spring, 
Md.—Vice President and Chief Engineer, Alster 
and Associates, Ine. 
GROTHE, O. R., Route 2, 
Survey and Design 
way Commission 
GUILIANO, Bernardo J., 4316 14th St., N.W., Wash- 
ington 11, D. C.—Cartographer, U. S. Government 
GURULE, Bill F., 5440 Locksley Ave., Oakland 9, 
Calif. 
GUTEKUNST, Richard E., 509 Carter Bldg., 
son, Mich.—County Surveyor, Jackson County 
GWIN, Lewis L., 1200 Twelfth Ave., Altoona, Pa. 
Consulting Engineer 


Mass. 


Road, San 
Engineer, Cali 


Wisconsin Rapids, Wis. 
Supervisor, Wisconsin High- 


Jack- 


HALE, John S8., Old Dominion Map Co., Box 961, 
Staunton, Va.—Consulting Engr. 

HALFACRE, James L., 800 S. Dettman Rd., Jack- 
son, Mich.—Land Surveyor, Consumers Power Co. 

HARRINGTON, J. D., 2434 1st Ave., North Seattle 


9%, Wash.—Civil Engineer, Gellert, Griffin, Wil- 
liams, and Associates 
HARRINGTON, Joseph D., 3860 Magnolia Dr., Bar- 


ron Park, Palo Alto, Calif. 
dent, H. M. Gousha Co. 

HARRISON, George C., 4814 Loma Vista Ave., Los 
Angeles, Calif.—Office Engineer, Citizens National 
sank 

HMEANEY, Thomas D., 2113 State St., Houston, Tex. 

Consulting Engineer 

HEDMAN, Victor H., 5629 W. Wells St.. Milwaukee 
13, Wis.—Civil Engineer, Wisconsin Surveys and 
Engineering 

HESTER, William B., 45 Fortune Lane, St. Louis 
22, Mo.—Cartographer, ACIC 

HEWITT, H. R., 3037 Stevenson St., Santa Clara, 
Calif.—Surveyor, Water, Ruth, and Going 


Assistant to Presi- 
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HOPKINS, John, 8259 Frost Ave., Berkeley 21, Mo. 
Cartographer, Ae ronautical Chart and Informa 
tion Center, USAF 

HOVDE, E. D., 612 Santa Florita Ave., Milbrae, 
Calif.—Highway Engineer, Division of Highways 

HOWARD, Mrs. Jacqueline J., 7441 Somerset Ave., 
Clayton 5, Mo.—Supervisory Cartographic Aid, 
ACIC 

HULLSMAN, Giles F., Jr., 1501 28th Ave., San 
Francisco 22, Calif. Mapper, P. G. and E. 

JENNY, Robert J., 303 Hobson St., Newark 12, N. J. 

Land Surveyor, Borrie and McDonald 

JERVEY, Col. James P., Fine Creek Mills, Va. 
Surveyor 

JOHNSON, Mims E., P.O. Box 169, Jeanerette, La. 

Surveyor, Shell Oil Co 

RELSST, William N., 86 Park Drive, San Anselmo, 
Calif.—Supervisory Engineering Aid. 

KENNEDY, David A., P.O. Box 691, Las Vegas, Nev. 

Civil Engineer, City of Las Vegas 

KERR, Mrs. M. Blanche, 3146A N. Sarah St., St. 
Louis 15, Mo.—Cartographie Aid, ACIC 

KLAGES, Lawrence V., 1935 Congress St., St. Louis 
18, Mo.—Cartographic Compiler, ACIC 

KOMISAR, Samuel, c/o Path Instruments, Inc., 16 
Hudson St., New York 13, N. Y.—President 

KURTZ, Louis B., 9460 Minerva Ave., Overland 14, 
Mo.—Cartographie Aid, ACIC 

LAFLURE, Joseph E., LaFlure Lane, Chestertown, 
N. ¥ Engineer, Warren County Highway Dept. 

LAMB, Reed E., 21 Cassandra Ct., San Francisco 21, 
Calif.—Engineering Aid, Computer, Draftsman, 
Corps of Engineers, U.S.A. 

LAMONTE, Miss Anne, Aeronautical Chart and In- 
formation Center, 2nd and Arsenal Sts., St. Louis, 
Mo.—Cartographie Aid 

LAUMEISTER, Charles, c/o A. Lietz Co., 840 Post 
St.. San Francisco, Calif.—Assistant Sales Man 
ager 

LAVO, Clarence, 12395 Kern Rd., R.R. 1, Misha- 
waka, Ind.—Chief of Party for William 8S. Moore 

LEFEVRE, W. C., 73 Redstone St., Forestville, Conn. 

Civil Engineering Consultant 

LEVIER, G. W., 1329 Cordilleras St., San Carlos, 
Calif Senior Highway Engineer, State Division 
of Highways 

LEWIS, Charles, c/o A. Lietz Co., 1224 8. Hope St 
Los Angeles, Calif.—Salesman 

LIGHTER, Wm. A., Jr., 840 Union St., New Orleans, 
a Vice President, Photomaps, Inc. 

LILLIE, Duane F., 1827 Price St., Rockford, I. 
Civil Engineer and Land Surveyor 

LUETTE, William 0O., Jr.. 400 York Rd., Towson 4, 
Md.—Surveyor and Civil Engineer, James 8. 
Spamer and Associates 








MACK, John poe. 5408 Macomb St., N.W., Waah- 
ington 16, D. Research Specialist, Army Map 
Service 

MAGANO, Carlos, 18 de Julio 362, Mercedes, Uru- 


guay, S.A Chief, Land Tax Office, Soriano Prov- 
ince 

MALONE, R. C., Jr., 2720 Calhoun St., 
Calif. 

MANNINEN, Norman, P.O. Box 530, Ventura, Calif. 

Engineer, Title Insurance and Trust Co. 

MARBURY, R. M., Jr., Box 27, Albany, Ga. 
Marbury Engineering Co. 

MAY, Douglas C., FPHA, 215-4 W. State St., West 
Lafayette, Ind 

McCOLLUM, Louis R., 33 South Sharron St., Ken- 
newick, Wash.—Field Supt., Worley Surveying and 
Engineering Service 

McCOMBS, Chas., 1917 Hileman Road, Falls Church, 
Va Geodetic Engineer, Coast and Geodetic Sur- 
vey 

McC ORD. Jack Q., 1926 West Gray St., Houston, 


"ex Draftsman for Wesley West 


Alameda, 


Owner, 








SURVEYING AND MAPPING 


McFARLIN, Harry H., 179 Granada Ave., San Fran 
cisco, Calif.—Salesman, Eugene Dietzgen 

McGILVRAY, Hugh, Corps of Engineers, 608 Santa 
Fe Bldg., Galveston, Tex.—Civil Engineer 

McGRUDER, James M., 1405 Tates Creek Road 
Lexington, Ky.—Cartographie Aid, ACI¢ 

McINTYRE, James G., c/o Kelly-Darling Co., 5 
Church and Main Arcade, Orlando, Fla.—Manager 

McMILLAN, L. C., 2614 Birch St., Alhambra, Calif 

Chief of Party, Los Angeles County Engineers 

MILLER, Thomas G., Jr., 113 Elmwood Ave., Ithaca 
N. Y.—Civil Engineer and Land Surveyor 

MIO, Drag, 806 4th St., Patterson Heights, Beaver 
Falls, Pa.—Photogrammetric Engr., M. Baker 
Jr., Ine. 

MITCHELL, Robert L., 4429 Ritchfield Rd., Flint 6 
Mich.—-Mitchell Engineering Co, 

MORAWSKI1, Eugene J., 24 South Potomae St 
Saltimore 24, Md. Secopiend Bureau Control 
Surveys 

MORRIS, Lewis J., Production Engineering Office 
A.C.LC., 2nd and Arsenal Sts., St. Louis 18, Mo 

Cartographer 

MULINO-BETANCOURT, F. Calle 150 No. 102-128 
Valencia, Maracaibo, Venezuela, S. A.—Instructor 
of Surveying, Dept. of Highways and Railroads 
Universidad Nacional del Zulia 

as SSEHL, Jerry A., 146 Harvard Pl., Buffalo 9 

Y. Engineering Draftsman, Senior, Bissell 
aa sronkie 


NEALON, James D., 4610 Lee Highway, Arlington 
Va Partner, Greenhorne, O’Maia, Dewberry, and 
Nealon 

NELSON, George W., Jr., 3314 Fairlane Drive, Dora 
ville, Ga.—Partner, Bracewell, Shirley & Nelson 
Engineers and Land Surveyors 

NEWMAN, Clarence W., 208 W. Eleventh Ave 
Huntington, W. Va.—-Director of Industrial Re 
search, Chesapeake and Ohio Railway Co 

NUNEZ, Lt. Rodolfo, San Nicholas 11, Madrid 
Spain—-Servicio Geographico, del Ejercito 

O’NEIL, William J., 182 State St., Springfield, Mass 

Partner, Gieschi & O'Neil, Consulting Engineers 

OSBURN, E. R., 3524 West Carey St., Richmond, Va 

Consulting Engineer, Pipe Line Transportatio 

OSSEN, Albert E., 5360 Appian Way, Long Beach 3 

Calif.—Senior Harbor Engineer 





OVER, Gene L., Aero Service Corp., 236 E. Court 
land St., Philadelphia 20, Pa.—Surveyor 

OWEN, Samuel D., 1115 Vanderventor St.. West 
Palm Beach, Fla.—Mathematician, 1373 Mapping 
and Charting Squadron, AAF 


PACIULLI, Orlo C., P.O. Box 253, Vienna, Va 
Civil Engineer and Surveyor with Joseph Berry 
C.E. 


PAINTER, George E., 1541 South Euclid Ave., San 
Gabriel, Calif.—-Chief Draftsman, Southern Cali 
fornia Edison Co. 

PAPILLI, Henry L., 3581 E. 113th St., Cleveland 5 
Ohio—Computer-Surveyor, Cuyahoga County En 
gineer’s Office 

PARSONS, Arnold E., Moulton Engineering Corp 
Foot of Hurtel St., Mobile, Ala.—vVice President 

PATTERSON, Chauncey H., Jr., 109 South Royal 
St., Alexandria, Va.—Surveyor 

PATTERSON, Robert, P.O. Box 102, Islip Terrace, 
in eo oe ee Land Surveyor 

PATTON, Howard C., P.O. Box 910, Morgan City, 
La.—District Civil Engineer, Magnolia Petroleum 
Co. 

PECK, Robert R., 24 West Kearsarge Circle, N.AS 
Cc oe Va.—Engineer, Public Works Dept 
U.S.N.A.S8. 

PEDEN, D. H., President, Wild of Canada, Ltd., 15 
Maclaren St., Ottawa, Canada 

PEREDO, Julio Maldonado, Coast and Geodetic Sur 
vey, Room 2814-B Commerce Bldg., Washington 
25, D. C. 
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NEW MEMBERS 


PETERSON, John H., Jr., 180 South St. Jaques St., 
Florissant, Mo.—Cartographic Photogrammetric 
Aid, A.C.I.C. 

PETERSON, Richard W., 302-A Clinton St., Colum 
bus 2, Ohio—Graduate Student, Institute of Ge 
odesy, Photogrammetry, and Cartography, Ohio 
State University 

PEUNGLAOW, Lt. Yod, Royal Survey Dept., Bang 
kok, Thailand—Military Engineer 

POLING, Austin C., Coast and Geodetic Survey, 
Washington 25, D. C. 

PRICE, Yuille P., 3807 Columbus Ave., Richmond 
24, Va.—Cartographer, Corps of Engineers, U. 8. 
Army 

PRINCELAU, Paul, 1078 Park Lane, Piedmont, 
Calif.—Sales Manager, The A. Lietz Co. 

RICHEY, Marvin E., U. S. Geological Survey, Bldg 
25, Denver Federal Center, Denver 2, Colo. 

RICK, Wallace A., 3260 Rosecrans St., San Diego 
10, Calif.—Chief of Field Parties, Glen A. Rick 
Engineering and Development Co. 

ROBERTS, W. C., 513 United Gas Bldg., Houston, 
Tex 

ROSE, Richard T., 2802 Juan St., San Diego 10, 
Calif.—Chief of Party, Daniels, Brown, and Hall 

RUSSELL, Gordon C., 550 S. Flower St., Los An 
geles 17, Calif Draftsman, Superior Oil Co. 

RUTLEDGE, Alva H., ¢/o Michael Baker, Jr., Inc 
Station D, Jackson, Miss.—-Chief of Party 





SCHUMACHER, Herbert J., 331 Pennsylvania Ave., 
San Francisco, Calif.—Computer and Plotter, 
P.G.E. Co. 

SCHUTZ, Jerome F., 1707 Farm Bureau Road, Con 
cord, Calif.—Chief of Party with George Bestor, 
L.E 

SCOVILL, Rulon S8., U.S.0.M/L, Monrovia, Liberia, 
West Africa, c/o State Dept. Mail Room, Wash 
ington 25, D. C. 

SHIREY, William H., Box 643, Curundu, Canal Zone 

Civil Engineer, Inter-American Geodetic Survey 

SMITH, Dwight B. H., Jr., Edwards, Kelcey, and 
jeck, 470 Atlantic Ave., Boston, Mass.—Forester 

SMITH, Miss Freeda L., 1009 Blendon Place, Rich 
mond Heights, Mo.—-Cartographie Aid, A.C.I.C. 

SMITH, J. R., Soil Conservation Service, Schuyler 
Office Bldg., Spartanburg, S. C.—Head, Map Com 
pilation Service 

SMITH, Walter P., ¢/o Fairey Air Surveys, Ltd., 24 
sruton St., London, W-1, England—Chief Surveyor 

SNIDER, George H., Jr., 331 Kingston Crescent (St 
Vital) Winnipeg 8, Manitoba, Canada—-Engineer 
Tennessee Gas Transmission Co. 





SOREIDE, Louis S., 618 Perry St., Denver, Colo 
Cartographer, U. S. Geological Survey 

SPRINGLI, William J., 4931 Winona St., St. Louis, 
Mo.—Edit Section Supervisor, Small Scale Branch 
A.C.1.C 

STANLEY, Alan G., 212 S. Vine St., Greencastle, Ind 

Land Development Associates 

St. CROIX, Cliff, 399 Orchard Ave., Sunnyvale, 
Calif.—Associate Civil Engineer, Santa Clara 
County Engineer's Office 

STONE, Lt. Comdr. Raymond M., Coast and Geo 
detic Survey, Dept. of Commerce, Washington 25, 
D. C.—Hydrographie and Geodetic Engineer 

STRAGIER, M. G. 28152 Hwy. 66, Barstow, Calif. 
Assistant Public Works Officer 

STROHAUER, Fred J., 1265 25th St., San Bernar 
dino, Calif.—Chief of Survey, California State Di 
vision of Highways 

SUMMUS, J. Howard, 5021 Perry St., Denver, Colo. 

Supervisory Cartographer, U.S.D.A. Forest Serv 

ice 

SYSAK, Walter B., 180 Cleveland Ave., 
N 


Mineola, 
Y.—Land Surveyor 


TANNER, John F., 3140 University Ave., San Diego 
4, Calif.—Vice President of Sholders & Tanner 
Engineering Co., Ine. 
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THOMASSON, James E., 3900 Shirley Drive, Belle 
ville, I11l—Cartographie Aid, A.C.1.C. 

UOTILA, Uhro A. K., 1685 Glenn Ave., Columbus 12, 
Ohio—Research Associate, Mapping and Charting 
Research Laboratory, Ohio State University 

UTLEY, William M., Jr., P.O. Box 369, Henderson, 
Texas—Salesman, The Frederick Post Co. 

VAN RIPER, Allen E., 1851 Capistrano Ave., Berke 
ley, Calif.—Salesman, A. Lietz and Co. 
VENEZKY, Milton S., 2213 Tecumseh St., 

ville, Md.—Cartographer 

VERMONT, T. R. B., 1 King St., Montego Bay, 
Jamaica, B.W.I.—Commissioned Land Surveyor 


Hyatts 


WALDRON, Almon P., 901 Evernia St., West Palm 
Beach, Fla.—Party Chief, Central and Southern 
Florida Flood Control District 
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ALLACE, E. Clark, 3224 Palmer Drive, Los An- 
geles 65, Calif.—Field Engineer, Survey Division, 
Los Angeles County 


= 
=) 


‘ALTHES, John I., 211 Anna St., Belleville, I. 
Cartographic Aid, A.C.1.C. 

‘ARREN, DONALD H., 519 Parkview Ave., Red 
ding, Calif.—Engineer, U. S. Bureau of Reclama 
tion 
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,ARWICK, William M., 309 Forehand Bldg., Lynch 
burg, Va.—Owner, William M. Warwick, Surveyors 
"EBSTER, George D., Route 1, Greenbrier, Tenn 
Instrumentman, Tennessee Gas Transmission Co 
YEINLE, Donald N., 13 Mill St., Westfield, Mass. 
Civil Engineer and Land Surveyor 

YELLSTEIN, Frank Anton, 3072-A N. 58rd St., 
Milwaukee 10, Wis Development Engineer, The 
Towne Realty Co. 
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TEST, Kenneth, North County Road, Stony Brook, 
is. Me 


WEST, Raynes T., 502 South Missouri Ave., Ros 
well, N. Mex Land Surveyor with Mann Engi 
neering Co. 

YHEDBEER, Frank E., Lanham, Md. 

HIPPLE, Robert W., Coast and Geodetic Survey, 
Washington 25, D. C. Mathematician 
THITCROFT, Richard P., 3411 Brown St., Wash 
ington 10, D. C.—-Surveyor 

"HITE, Walter L., 1650 48th Ave., 
22, Calif Cartogra 
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pher, Corps of Engineers, 
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University 
Map Librarian 

Papin Ave., Webster 
yhie Compilation Aid, 


HITMARSH, Agnes, Rosenwald Hall, 
of Chicago, Chicago 37, Il] 
ICKHAM, Marinda R., 
Groves 19, Mo.—Cartog 
ACLC 
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IDMER, Joseph H., 1206 Sycamore St., Connells 
ville, Pa Photogrammetrist, Michael Baker, Jr., 
Ine 
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"ILLIAMS, Geo. F., Room 124, Capitol Bldg., Den 
ver, Colo Surveyor, Associate Engineer, State 
Land Office 

WILLIAMS, W. L., 727 45th St., West Palm Beach, 
Fla.——Head Computer, Survey Section, Central 
and Southern Florida Flood Control 

WILSON, Buell, Versailles, Ind.—-Land Surveyor 

WING, John F., 29 McFarlane Lane, Hayward, 
Calif.—Salesman, A. Lietz Co. 

WOLVIN, John H., Chicago Aerial Industries, Inc.. 
1980 Hawthorne Ave., Melrose Park, Ill.—Man 
ager, Aerial Survey Division 

WURZBACH, William C., 1 Aerial Way, Syosset, 
= we 





YURK, Clarence, 1341 Lake St., San Francisco, 
Calif.—Cartographie Draftsman, Corps of Engi- 
neers 


ZELLNER, Clarence M., 826 S. 21st St., Milwaukee 
4, Wis.—Civil Engineer and Surveyor, Department 
of Public Works 

ZUMEK, Louis J., Box 21, Black Diamond, Wash. 
Surveying, Corps of Engineers, U. S. Army 








LIBRARY MEMBERSHIPS 


CENTRAL INTELLIGENCE AGENCY, Washington 
25, D. C. 

CHICAGO PUBLIC LIBRARY, Social Science and 
Business Dept., 78 E. Washington St., Chicago 2, 
Ill. 

6012 AIR BASE SQUADRON, APO 68, San Fran- 
cisco, Calif. 

U. 8S. NAVAL SUPPLY DEPOT, Navy #926, c/o 
Fleet P. O., San Francisco, Calif. 

U. 8S. MILITARY ACADEMY, Dept. of Military To- 
pography and Graphics, West Point, N. Y. 

DISTRICT PUBLIC WORKS OFFICER, 1220 Pacific 
Highway, San Diego 32, Calif. 

CADASTRE pe LA VILLE B.P. 51, Leopoldville, Bel- 
gian Congo, Africa 

BIBLIOTEKA AKADEMII NAUK SSSR, Birgevaia 
Linia 1, Leningrad 164, U.S.S.R. 

BIBLIOTEKA, Frunze 19, Moscow, U.S.S.R. 

TECHNICH. BIBLIOTEKA, Glavnyj Pochtant, Poch- 
tov. Jaschik 1056, Moscow, U.S.S.R. 

CSIRO, Division of Soils, c/o Waite Agricultural 
Research Institute, Adelaide, South Australia 

CURRENT BOOK HOUSE, Maruti Lane, Raghunath 
Dadaji St., Fort, Bombay 1, India 

ESCOLA pe ENGENHARIA pe SAO CARLOS, Rua: 
9 de Julho, 1 227, Sao Carlos, Estado de Sao Paulo, 
Brazil 

HUNTING AEROSURVEYS LTD., 6 Elstree Way, 
Boreham Wood, Herts, England 

THE DOW CHEMICAL COMPANY, Louisiana Div., 
P. O. Box 389, Baton Rouge, La. 

GENERAL LIBRARY, Southern Illinois University, 
Carbondale, Ill. 

8TH ENGINEERING BN., FMF ATLANTIC, Camp 
Lejeune, N. C. 

LOS ANGELES STATE COLLEGE LIBRARY, 18111 
Nordhoff St., Northridge, Calif. 

STATE LANDS DIVISION, 302 State Building, Los 
Angeles, Calif. 

STEPHENS MEMORIAL LIBRARY, Southwestern 
Louisiana Institute, Lafayette, La. 

H. L. LEWIS SCIENTIFIC LENDING LIBRARY, 
4/5 Fitzroy Square, London W.1, England 

LIBRARY, UNIVERSITY OF NORTH DAKOTA, 
Grand Forks, N. Dak. 

PEGASUS, Periodical Dept., Jacob Van Lennepstraat 
205, Amsterdam W., Holland 

PINKUS & COMPANY, Postfach 25, Muhlegasse 20, 
Zurich 1, Switzerland 

c. A. REITZEL BOOKSELLERS, Norregade 20, 
Copenhagen K, Denmark 

GENERAL LIBRARY, UNIVERSITY OF MEL- 
BOURNE, Carlton N 3, Victoria, Australia 

INSTITUT GEOGRAPHIQUE NATIONAL, 2° Di- 
rection Geodesie, 114 Avenue Kleber, Paris 16°, 
France 

HEVRAT SHIKUM, P. O. Box 4076, Haifa, Israel 





SURVEYING AND MAPPING 


KINOKUNIYA BOOK STORE CO., LTD., 826 Tsuno- 
hagu, 1-chome, Shinjuku-ku, Tokyo, Japan 

KUBON & SAGNER, Schliessfach 64, Furth I Wald, 
Germany 

M. L. "ING. en CHEF GEOGRAPHE CRUSET, 5 
Direction 1.G.N., 2 Avenue Pasteur, Saint Mande- 
Seine, France 

MEULENHOFF E-2, Beulingstraat 2, Amsterdam, 
Holland 

DIRECTOR OF LANDS, Box 2012, Government 
Buildings, Suva, Fiji 

ORBIS NEWSAGENCY, Stalinova 46, Praha XII, 
Czechoslavakia 

NIPPON KOGAKU K.K., Gijutsu-Bu 5447, Coi Mori- 
mae-cho, Chinagawa-ku, Tokyo, Japan 

PROF. C. F. BAESCHLIN, Dammstrasse 25, Zollikon 
ZH, Switzerland 

HERBERT WICHMANN VERLAG, Hildegardstrasse 
5, Berlin, Wilmersdorf, Germany 

KONRAD WITTER VERLAG, Postfach 147, Stutt- 
gart, N., Germany 

VEB VERLAG TECHNIK, Granienburger Strasse, 
Berlin C 2, Germany 

SOCIEDAD MEXICANA pe GEOGRAFIA y ESTA- 
DISTICA, Justo Sierra 19, Mexico 1, D.F., Mexico 

LINDSTAHLS LILLA BOKLADA, Birger Jarisgatan 
102, Stockholm, Sweden 

SOUTH AFRICAN IRON & STEEL INDUSTRIAL 
CORP., LTD., P. O. Box 450, PH(US) 179, Pre- 
toria, South Africa 

TEKNILLISEN KORKEAKOULUN MAANMITTAU- 
SOSASTON KASIKIRJASTO, Abrahaminkatu 1-5, 
Helsinki, Finland 

U. 8S. INFORMATION CENTER, American Embassy, 
Tokyo, Japan 

AUCKLAND UNIVERSITY COLLEGE, Auckland, 
New Zealand 

CITE pe MONTREAL, Service des Travaux Publics, 
700 E. Rue Craig, S-206, Montreal 1, Canada 

ZAGREB IZDAVACKO PODU ECE ODSJEK UVOZA 
KNJIGA, Llyea 30/1, Zagreb, Yugoslavia 

P.K.W.Z. “RUCH,” Srebrna 12, Warsaw 3, Ruch, 
Poland 

KU. EGYETEMI KONYVTAR, Egyetem u. 10, Buda- 
pest V, Hungary 

KU. NEHEZIPARI MUSZAKI EGYETEM KONYV- 
TARA, Miskole, Hungary 

KU. BANYAMERNOKI KONYVTAR, Ady Endre u. 

5, Sopron, Hungary 

KU. EPITOIPARI es KOZLEKEDESI MUSZ. E. 
GEODEZIA TANSZEK, Budafoki ut 4/6, Budapest 
XI, Hungary 

KU. BANYA Es ENERGIAUGYI MIN. MUSZ. KVT., 
Marko u. 16, Budapest V, Hungary 

KU. ALLAMI FOLDMERESI es TERKEPESZETI 
HIV., Guszev u. 19, Budapest V, Hungary 

STATENS REPRODUKTIONSANSTALT, Stockholm 
6, Sweden 

STATE ROAD DEPARTMENT OF FLORIA, Photo- 
grammetric Division, Tallahassee, Fla. 
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harbor maneuvering, charts are produced at 
still larger scales to show all details necessary 
to provide safe operation in the particular area 
covered, 

Since Great Lakes charts are produced pri- 
marily for navigational interests, emphasis is 
placed upon delineation of soundings, depth 
contours, and other hydrographic features. 
Chart symbols, legends, and general construction 
are in accordance with practices and standards 
of the nautical charting agencies and the Inter- 
national Hydrographic Bureau. Areas where 
changes are most rapid are field checked every 


three years, and revised editions issued at similar 
intervals. Supplemental information relating to 
buoys, lights, dredging, and certain land fea- 
tures is obtained from various Federal and State 
agencies. 

Aside from their use in navigation, the charts 
serve many other purposes for industrial devel- 
opers, marine contractors, scientists, teachers, 
fishermen, and vacationists. They are available 
from the U. S. Lake Survey, 630 Federal Build- 
ing, Detroit 26, Michigan, by payment of 75 
cents each, in advance with the order. A cata- 
logue is furnished free upon request. 
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ApraMs INpustTRIES, (Abrams Aerial Survey 
Corp., Abrams Instrument Co. 


Mich. 


Agro Service Corp., 236 East Courtland St., 
Philadelphia, Pa. 


Lansing, 


Berc, Hepstrom & Co., INc., 
New York 1, N. Y. 

C. L. Bercer & Sons, INnc., 37 Williams St., 
Boston, Mass. 

EvuceNe DietzGen Co., Chicago—New York— 

New Orleans 


1170 Broadway, 


San Franc isco 


FiorecNicA SALMOIRAGHI S.P.A. or Miran, 
represented by Filotecnica Salmoiraghi, Inc., 
$114 24th St., Long Island City 1, N. Y. 


Geo Optic Co., 170 Broadway, New York 38, 

i 
Grant PuHoto Propucts, INc. Formerly 
Grant Positype Corporation of America 
18915 Detroit Ave., Cleveland, Ohio 


W. & L. E. 
bo 


Guriey (4 Memberships), Troy, 


Hiucer & Watts, Lrp., London, England; rep- 
presented by Eugene Dietzgen Co., and Engis 
Equipment Co., Chicago, IIl. 


Horizon 


A new 360° horizon camera for recording 
vertical and horizontal images on 35-mm film 
has been announced by Aero Service Corpora- 
tion, Philadelphia. The camera is used for 
making horizon profiles to predict radar or mi- 
cro-wave patterns in an area, or for plane-table 
work or similar uses. 

First used in surveys for the Distant Early 
Warning Line station sites in northern Canada, 
the camera weighs about 20 pounds and mounts 
on a surveyor’s standard tripod. The instru- 
ment incorporates a precise level line and is de- 
signed to permit very accurate measurement of 
azimuth angles, in spite of differential shrinkage 
of its record film or of photographic prints from 
the film. 

The camera is available with a choice of 
lenses and choice of scales for the azimuth angle. 
Current models use a 12-inch or 20-inch lens 
and have horizon scales of approximately 5° and 
10° per inch. A flare-reducing mask permits 
photographing almost directly into the sun with 
good results. , 


nm 


MEMBERS 


INTERNATIONAL AERIAL Mappinc Co., 127 Air- 
port Blvd., San Antonio 12, Tex. 

Kern & Co., Lrp., Aarau, Switzerland; repre- 
sented by Kern Instruments Inc., 120 Grand 
St., White Plains, N. Y. 

KeurreLt & Esser Co., Adams & Third Sts., 
Hoboken, N. J. 

Gero. F. Mutu Co., Inc., 1332 New York Ave- 
nue, N.W, Washington 5, D. C. 

Parrorp & Associates, 1908 West 
Blvd., Los Angeles 57, Calif. 

Rano McNay & Co., (2 Memberships), Chi- 
cago, Ill. 

Reep ResearcH INc., 1048 Potomac St., N.W., 
Washington 7, D. C. 

W. J. Rossins & Co., 885 N. LaSalle St., Chi- 
cago 10, JIL. 

R. M. Towirit Corp., Lrp., 233 Merchant St., 
Honolulu 13, Hawaii 

Witp Herrsrucc INsTRUMENTS INc., Main 
and Covert Sts., Port Washington, N. Y. 


ZEISS-AEROTOPOGRAPH, Munich, Germany; rep- 


severly 


presented by Transmares Corporation, 15 
William St., New York 5, N. Y., and 2304 
Wilson Blvd., Arlington, Va. 


Camera 


Set up and leveling for the horizon camera 
follows the same routines as in setting up a sur- 
veyors level. The camera turns through its 
360° arc in approximately one minute, the speed 
of its turning being preset to control the ex- 
posure time. The constant speed drive motor 
is operated by a 24-volt battery. 

Film capacity is approximately 400 feet. The 
film chambers are darkroom loaded but may be 
installed or changed in daylight, so different 
films may be used as required to penetrate 
ground haze. Infrared and panchromatic are 
the principal types of films used. 





“Horizon Camera” 
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The Story of Maps 


“The Story of Maps,” an attractive and col- 
orful teaching aid, has been prepared by General 
Drafting Company, for Esso Standard Oil Com- 
The 16-page pamphlet, in picture-book 
format, traces the history of maps and map- 
It also 
illustrates the various steps in mapmaking, from 


pany. 
making with well-captioned drawings. 


field and aerial surveys through drafting and 


reproduction. There is also a page on “how to 
use your road map” and a glossary of map terms. 
Teachers may request copies of “The Story of 
Maps” from Public Relations Department, Esso 
Standard Oil Company, 15 West 51st Street, 
New York 19, N. Y., or from any of Esso’s divi- 
sion or refinery offices. 


—W. W. Riustow 


218 





SURVE 





On 


Br 


Re 





ing 
Ra 
aft 
wh 








d 


1iT- 


ima 
Na- 


inty 


OuS- 


w to 
‘rms 
ry of 


treet, 


divi- 


STOW 


SURVEYING AND MAPPING 


219 








APPLICATION FOR MEMBERSHIP 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


Applicant’s Signature . 


(Send to: Chairman, Membership Committee, P. O. Box 6244, Washington 15, D. C.) 
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Reprints of Articles 


Reprints in quantities of 50 or more may be obtained of any article appear- 
ing in this issue. Orders must be placed with the Editor-in-Chief, Howard S. 
Rappleye, 6712 4th St., N.W., Washington 12, D. C., not later than 3 weeks 
after publication. Authors who wish reprints of their articles may so indicate 
when manuscripts are submitted. Approximate prices of reprints follow: 


Without Covers 


Number 4 pp. 8 pp. 12 pp. 16 pp. 20 pp. 24 pp. Covers* 
50 $13.25 $21.50 $32.00 $34.00 $44.50 $52.75 $10.50 

100 $13.75 $22.50 $33.50 $35.50 $46.50 $55.25 $12.50 
Add’l 100s $1.10 $190 $290 $290 $400 $490 $ 4.10 


* Heavy paper covers—over and above the cost of reprints without covers. 
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Units of Area in ye Olden Days 


A letter, dated February 4, 1957, and addressed to the Chairman of the Publications Committee 
by ACSM member Rush W. Boyer, County Surveyor, Stafford County, Va., led us by a some- 
what devious route to a small book in the Library of Congress (L. C. No. PA6156 C3D4 1934d) 


the title page of which reads as follows: “Marcus Porcius ‘Cato on Agriculture 
with an English Translation by William Davis Hooper, A.M., Litt D. 
Revised by Harrison Boyd 
Harvard University Press 
The following, quoted from page 207 of this book, is published as being of pos- 


tius Varro on Agriculture 
University of Georgia 

Cambridge, Massachusetts, 
MCMXXXIV”. 


Marcus Teren- 


Ash, Ph.D. University 


London 


of Pennsylvania 
William Heinemann Ltd. 


sible interest, and perhaps some consolation, to those readers who are at present struggling with 


chains and links, varas, meters, and feet. 


“Each country has its own method of measur- 
ing land. Thus in farther Spain the unit of 
measure is the iugum, in Campania the versus, 
with us here in the district of Rome and in 
Latium the iugerum. The iugum is the amount 
of land which a yoke of oxen can plough in a 
day; the versus is an area 100 feet square; the 
iugerum an area containing two square actus. 
The square actus, which is an area 120 feet in 
each direction, is called in Latin acnua. The 
smallest section of the iugerum, an area 10 feet 
square, is called a scripulum; and hence survey- 
ors sometimes speak of the odd fractions of land 
above the iugerum as an uncia or a sextans, or 
the like; for the iugerum contains 288 scripula, 


The Land Surveyor in the 


The following is a condensed translation of a 
letter written by Cassiodorus who was Latin 
Secretary to the Ostrogothic king Theodoric. 
The translation is taken from a work by Dr. 


Thomas Hodgkin (Variae, III, 52, p. 232 f.) 


The professors of this science are honoured 
with a more than falls to 
Arithmetic, 
Theoretical Geometry, Astronomy, and Music 
are discoursed upon to listless audiences, some- 
times to empty benches. 


attention 
the lot of any other philosophers. 


earnest 


But the land surveyor 
is like a judge, the deserted fields become his 


forum, crowded with eager spectators. You 
would fancy him a madman when you see him 
walking along the most devious paths. But 


Map Prices 


The following prices and discounts for maps 
distributed by the Geological Survey became 
effective May 1, 1957. 

List Price—The list price of topographic 
quadrangle maps at scales 1: 24,000; 1: 31,680; 
1: 62,500; 1: 125,000 and 1: 250,000 (1°x1° 
reconnaissance series) is 30 cents each. 

The list price of topographic maps at scale 
1: 250,000 is 50 cents each. 


new 1° x 2° series 


National Park and other special topographic 
maps are individually priced. 


A price list is 


—EpIToR 


which was the weight of the old pound before 
the Punic War.1| Two iugera form a haeredium, 
from the fact that this amount was-said to have 
been first allotted to each citizen by Romulus, 
as the amount that could be transmitted by will. 
Later on 100 haeredia were called a centuria; 
this is a square area, each side being 2400 feet 
long. Further, four such centuriae, united in 
such a way that there are two on each side, are 
called a saltus in the distribution of public 
lands.” 





1 Meaning that the surveyors used, for the 
fractions of land, words which properly applied 
to fractions of the pound. 


Fifth and Sixth Century * 


in truth he is seeking for the traces of lost facts 
in rough woods and thickets. He walks not as 
éther men walk. His path is the book from 
which he reads. He shows what he is saying; 
he proves what he has learned; by his steps he 
divides the rights of hostile claimants; and, like 
a mighty river, he takes away the fields of one 
Wherefore, 


acting on our instructions, choose such a land 


side to bestow them on the other. 


surveyor, whose authority may be sufficient to 
settle this dispute, that the litigants may hence- 
forth cultivate their lands in peace. 


* Reprinted from The Canadian Surveyor, Vol. 
13, No. 6, January 1957. 


Increased 


available upon request. 

Discounts—A discount of 20 percent is al- 
lowed on all orders which amount to $10 or 
more at the list price. 

A discount of 40 percent is allowed on all 
orders which amount to $60 or more at the 
list price. 

The discounts apply to all topographic, geo- 
logic, and special maps distributed by the Geo- 
logical Survey. 





’ SUR\ 





Se 


This as 
ing tin 
of sigh 
remark 
pensat 
the lin 
momer 
ing, fr 
first or 
using t 
with th 


} Cross-s 


one set 
+0.02 
as its a 


Rep 


Surve 


Me. 


Det 
San Franeis 





; ) SURVEYING AND MAPPING 221 


THIS ALL-PURPOSE SELF-LEVELING LEVEL 
AS 







< 
<= 


The ZEISS Ni2 
: Self-Leveling Level 


are This amazing new instrument cuts level- 
ee ing time and costs in half. It sets a line 
of sight precisely level automatically. A 
remarkable new invention, the Com- 
pensator, built into the telescope levels 
the line of sight for you in a matter of 
moments. It performs any kind of level- 
ing, from rough cross sectioning to 
first order work. Bench-mark leveling, 
using two rods, is almost twice as fast 
with the Ni2 as with an ordinary level. 
acts | Cross-sectioning with many sights from 
t as one set-up is even faster. Accurate up to 
rom +0.02 ft. per mile, the Ni2 is as rugged 
ing; as its appearance suggests. 
s he 
one 
fore, 
land 
at to 
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Drafting, 
Reproduction and 
is al- Surveying Equipment 
10 or and Materials, 
Slide Rules, 
Measuring Tapes. 


KEUFFEL & ESSER CO. 
86 


EST. 1867 
New York +* Hoboken, N. J. 


Detroit + Chicago « St. Louis + Dallas 
San Franeiseo + Los Angeles + Seattle » Montreal 
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AUTOMATIC LEVEL 


Now you can get a reliable precision instru- 
ment, WORKING 3 TIMES FASTER THAN A 
CONVENTIONAL LEVEL — and . . . no com- 
plicated adjustments . . . no variations caused 
by changes in temperature! 
F/S AUTOMATIC LEVEL 5173 FEATURES: 
@ 24X Periscopic Telescope 
@ Pendulum unit for self-leveling 
@ Viewing of bull’s-eye level through 
telescope eyepiece 


ERECT IMAGE 


@ ouilt-in Sunshade AR 
@ Sliding-leg Tripod with shifting head 
18 MONTHS GUARANTEE 
FULL SERVICING BY FACTORY SPECIALISTS 
ACCURACY: 0.025 ft. per mile ‘can be improved 
to 0.010 ft./mile with Micrometer 5180-optional- 
allowing rod readings to 1/5000 ft. without targets) 
PRICE OF AUTOMATIC LEVEL 5173 — $450. 
including metal case and tripod 


e F/S DISTRIBUTORS: 





The A. Lietz Co., San Francisco & Los Angeles, Cal. — WNa- 
tional Blue Print Co., Chicago, 111. — Watts Instruments, Co- 
jumbus, Ohio. Canada: Instruments (1951) Ltd. - Ottawa - 


Regina - Mo~*treal - Toronto 


Send for further information 
FILOTECNICA 





SALMOIRAGHI INC. 
41-14 24th St., Long Island City 1, N.Y. 
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NEW GURLEY CATALOG 

A new 68-page two-color catalog has been 
issued by W. & L. E. Gurley, Troy, N. Y. This 
profusely illustrated book described in detail the 
line of instruments and other equipment offered 
by that company. The new “Catalog No. 50” 
is available to practicing engineers, surveyors, 
and students of engineering who request it by 
letter. 


SURVEYOR ORGANIZATIONS 

The American Congress’ on Surveying and 
Mapping has been informed that engineers and 
surveyors of Anne Arundel County, in the State 
of Maryland, have formed the Anne Arundel 
County Society of Engineers and Land Sur- 
veyors. 

ACSM has also been advised that the 
“Land Surveyors’ Association of King County,” 
in the State of Washington, has expanded and 
constitutionally changed its name to “Land Sur- 
veyors’ Association of Washington.” This active 


group is affiliated with ACSM. 


DENOYER-GEPPERT CATALOG 


Anyone who has any doubts that maps and 
charts constitute a large item in visual education 
in this day and age should look over the new 
“Catalog 57” recently issued by the Denoyer- 
Geppert Company, 5235-59 Ravenswood Ave., 
Chicago 40, IIl. 

Slanted primarily to the needs of the class- 
room, this 64-page catalog—much of it in color 

lists a wide variety of globes, as well as maps 
and charts of everything from the world to a 
man’s “innards.” 

Copies are available on request. 


SHORAN CONTROL IN GUATEMALA 


Flying of a Shoran-guided airborne magne- 
tometer survey over 40,000 square kilometers 
of unmapped jungle in northern Guatemala was 
started during February 1957. Aero Service 
Corporation is performing the survey for 15 
major oil companies. 

The Shoran data will provide 200 control 
points as the network for ground surveys to es- 
tablish boundaries of concessions to oil com- 
panies. This is believed to be the first such 
use of Shoran for land surveys. 

Important field and technical aid will be 
given by the Direccion General de Cartografia 
of Guatemala, the Inter-American Geodeti¢ 
Survey, and other interested government agen- 
cies in Guatemala. 
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Grafting metal skin 


on glass eyes 


This Bausch & Lomb tech- 
nologist is vacuum-coating a 
lens 2mm thick with thin films of me- 
tallic salts to increase control of light and col- 
or. If the lens were enlarged to the height of 
Mt. Washington (6,288’), the lens coating 
would be equivalent to a four-inch transpar- 
ent layer. This submicroscopic surfacing 
method, developed by B&L, makes possible 
miracles in selective reflectance and transmit- 
tance of light of any specified wavelengths. 
Practical applications range from color TV to 
directional control of guided 
missiles. How does this kind 


of advance technology fit in BAUSCH 6 LOMB 


with your contract plans? 


fi 
NCE a 





WRITE FOR COMPLIMENTARY 
COPY OF LIMITED EDITION, 
“OPTICAL COMPETENCE” (on 
official letterhead, please, in- 
dicating title). Bausch & 
Lomb Optical Co., 37718 St. 
Paul St., Rochester 2, N. Y. 
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QUALITY PRODUCTS Fa. 


FOR ARTISTS, DRAFTSMEN Us 
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Sete ees ee 


A superior shading film at a popular price. Practical, economical. A must 
for accurate, uniform blueprint repros. Surface printed patterns, symbols 
easily removed where desired, plus a special heat resistant non slip ad- 
hesive; no wax or rubber. 80c per sheet 70c each twelve or more. Ask your 
art-drafting supply dealer or blueprinter, or write for free pattern chart. 


TRANSOGRAPH COMPANY = 30 West 15th St., New York 11, N.Y. | 
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Easy mapping by use of 
suitable instruments. 





ARISTO Coordinatographs for 
drawing of grid nets and for 
rectangular plotting are 
available in sizes from 

4x4 in. up to 60 x 80 in. 


Accuracy + .001 in. 


Please Write For Full Details 





DENNERT & PAPE e HAMBURG e GERMANY 
Distributors: UNITECH CORP., 50 Colfax Ave., Clifton, N. J. 
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SURVEYORS! =: 


Save time 


Save money 


Adjustable double bubble alwoys 
visible THROUGH SAME EYEPIECE 
es cross hoirs ond field. 























@ No need to turn telescope dur- 
ing leveling 

@ American type—erecting eye- 
piece, 4 leveling screws 

®@ Unbelievably fast and accurate, 
yet simple-to-use. Economical! 


INSTRUMENT CORP. OF AMERICA 
45-22 PEARSON ST., LONG ISLAND CITY, N. Y. 





























NEW YORK CANAL BOOK 

A new edition of New York Canal Book has 
been released by the U. S. Lake Survey. This 
is a loose-leaf-style bound volume of 60 charts, 
scale 3 inches=1 mile, overall size 11x17 
inches, covering all the canals east of Lyons, 
and including a line drawing of the route of the 
canal between Lyons and Tonawanda on the 
Niagara River. (Edition of 1956 

The price of this publication is $2.25 and it 
may be obtained from the U. S. Lake Survey, 
630 Federal Building, Detroit 26, Mich. Re- 
mittances should be by post office money order 
or draft on a United States bank and should 
be made payable to the Treasurer of the United 
States. 


SURFACE WATER TEMPERATURES 

Special Publication No. 280, Surface Water 
Temperatures at Tide Stations, Pacific Coast, 
North and South America and Pacific Ocean 
Islands, has been published by the Coast and 
Geodetic Survey This publication is one of 
a series of temperature and density publications 
which are revised every four years. 

Sea water temperature data are presented in 
tables based on observations made in Pacific 
harbor and coastal waters through 1955. Tem- 
peratures were observed primarily at tide sta- 
tions maintained by the Coast and Geodetic 
Survey, often with cooperation from other or- 
ganizations. For other countries the data were 
derived from observations made by organiza- 
tions in the countries concerned. 

Monthly mean temperatures and yearly mean 
and extremes for each year of observation are 
given for each of 127 stations. Also given for 
the series of observations are the mean of the 
monthly means, the maximum observed, the 
mean of the monthly maxima, the mean of the 
monthly minima, and the minimum observed. 
\t some stations, recording thermometers pro- 
vide a temperature record in the form of a con- 
tinuous trace. The monthly mean values are 
computed from hourly _ tabulations. The 
monthly maximum and minimum represent the 
highest and lowest points of the trace. 

Data are also presented graphically to show 
the temperature trend during the year at many 
of the places. Also included is a table for con- 
verting the Fahrenheit temperatures to centi- 
orade. 

Copies of the publication may be obtained 
from the Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D. C., for 
$0.45 each. 




































SURVEYING 


RACY- SAVE, TIME 
ith WARREN-KNIGHT 


Ownership of a Warren-Knight surveying in- 
strument is a prized possession to the highly 
skilled engineer. These superb instruments are 
held in special esteem because of their precise 
accuracy and rugged durability. 
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Extra fine coated lenses—flat—brilliant—give 
clear observation, and disappearing stadia elimi- 
nates error. 








Most authorities agree that the new Warren- 
Knight 7cF (with 29 additional advantages) 
the ultimate in precision workmanship. 







1 you don’t have the latest information about 
Warren-Knight instruments, ask for Free Infor- 
mation SM-7. 






Send for free Information SM-7 | 


Fe cr aN 


136 WORTH 12TH STREET PHILADELPHIA 7, PA 





ial a a 7 *’ ‘tian 





Announcing the EDO MODEL 255A 


SURVEY DEPTH RECORDER 
For Dredging and Pipe Laying 


To meet the requirements for extremely precise meas- 
urement of depths and underwater bottom contour in 
dredging and pipe laying operations, Edo has developed 
the Model 255A Survey Depth Recorder. 

The new Model 255A Depth Recorder is a development 
of the famed Edo Model 255 which gives precise, con- 
tinuous indication of depths in any range from three 
feet to 250 fathoms at speeds up to 15 knots. 

The Model 255A employs a transducer which has a 
beam width of only 6 degrees at the 10 db point, which 
results in greater detail within a relatively small area. 
Lessening the penetration of signals into silt or mud 
gives extremely precise indication of the actual depth 





and contour of the bottom. ’ : Edo Models 255 and 255A are manually ad- 
For measuring dredging operations, silt, sharp slopes, justable for transducer draft or sound 
the Model 255A is recommended. For general survey, V@!ocity and record in eight ranges 


deep depth and penetration, the standard Model 255, O to 70 feet or fathoms 
with beam width of 20 degrees at the 10 db point and 60 to 130 feet or fathoms 
with accuracy within one-half of one per cent, is 120 to 190 feet or fathoms 

180 to 250 feet or fathoms 
recommended. 
For full information on both 
models write for brochure. 


















CORPORATION college Point, L.1.,N.¥. US 
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Coast and Geodetic Survey Studies Magnetic 
Currents Reaching Earth from Space 


During the International Geophysical Year, 
which begins July 1, 1957, the Coast and Geo- 
detic Survey, U. S. Department of Commerce, 
hopes to solve seme of the mysteries surrounding 
the magnetic currents that reach the earth from 
the outer atmosphere. 

A number of questions concern the enormous 
streams of electricity, hundreds of miles above 
the earth, which are believed to cause the dis- 
turbances called the magnetic storms. Just 
where are these currents, how far up, and how 
powerful? Is there an electric “jet stream” near 
the equator, like the jet stream of air that 
aviators know? What is the connection between 
magnetic storms and the northern and southern 
auroral displays? 

The Survey will conduct most of the Ameri- 
can magnetic studies for the IGY. Since 1843 
it has made observations of the earth’s magnet- 
ism in order to show on mariners’ charts how the 
effect on the compass needle varies. Now that 
the Survey also publishes millions of charts 
every year for flyers, this “magnetic declination” 
of the compass is even more important. Magnet- 
ism also affects another of the navigator’s in- 
struments, the radio, in such matters as fadeouts. 

Magnetic forces come from two sources. The 
strongest come from deep in the earth and are 
relatively stable. They do, however, undergo 
changes over the years or over scores of years 
which must be reflected in the charts. 

The hour-to-hour and day-to-day fluctuations 
originate above the earth’s surface and are re- 
lated to sunspots and the aurora. These rapid 
changes are to be given particular study during 


the IGY. 


THE LOST HAMMER AND THE 
PIECE OF SHRAPNEL 

The Survey has seven permanent magnetic 
observatories in the United States, Alaska, 
Puerto Rico, and Hawaii. It will add two 
temporary observatories and about 15 portable 

“stations” in the United States and Alaska. 
New instruments are being added to the regu- 
lar observatories in Fredericksburg, Va.; Tuc- 
son, Ariz.; College, Barrow, and Sitka, Alaska; 
San Juan, Puerto Rico; and Honolulu, Hawaii. 
The observatory buildings are modest in ap- 
pearance but unique in construction, for they 
must contain no magnetic materials. Now and 
then a carpenter's hammer, lost between the 
walls, has thrown the instruments off. Iron 


nails cannot be used, so aluminum and copper 
have been substituted. Aluminum is preferred, 
because it makes nails that are stiff enough to 
be driven without the drilling of holes. Certain 
kinds of concrete, of mortar, and even of as- 
bestos have to be shunned. 

Traffic, nearby machinery, and stray electric 
currents leaking through the ground are other 
hazards for the scientists. A railroad electrified 
with direct current can cause hopeless disturb- 
ances in a laboratory many miles away. 

For no apparent reason, one war veteran on 
the staff had great difficulty operating the in- 
struments. Finally it was discovered that he 
still had a piece of shrapnel in his right hand. 

In the Far North, magnetic observations have 
been confused because curious natives came to 
watch the proceedings, with shotguns crooked 
in their arms 

The buildings must also be heavily insulated, 
to prevent temperature changes from affecting 
instruments, and they must be light-proofed, be- 
cause the records are made on photographic 
paper. 

The observatory at College, near the Uni- 
versity of Alaska, has half a dozen buildings and 
has just completed two “slave” stations seven 
miles away, connected to the master instruments 
by cable. This grouping is expected to give a 
space effect in the recorded data, instead of in- 
formation taken at a single point. 

During the IGY the Survey will have tempo- 
rary observatories at Big Delta and Healy, 
Alaska. These will be housed in prefabricated 
buildings, but will be equipped with instruments 
like those at the regular establishments. The six 
or eight automatic stations to be scattered over 
Alaska will have no resident observers, but will 
be visited at intervals of a week or longer by 
traveling supervisors. They will be used to 
gather data on the relationships between mag- 
netic disturbances and auroral displays. 

Some eight portable instruments will be set 
up in the western United States to determine the 
possible relationships between magnetism and 
weather. The work will center at Harvard Uni- 
versity’s solar observatory in Climax, Colo. 

VANTAGE POINTS IN THE PACIFIC 

In the Pacific, the Survey will supplement the 
work of its Honolulu magnetic observatory with 


temporary observatories on Guam, in the Mari- 
anas, and on Koror in the Palau Group. They 
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will have standard instruments and will be 
housed in prefabricated aluminum shelters in- 
sulated from the heat. 

Jointly with the Scripps Institution of Ocea- 
nography, the Survey will operate three more 
in the central Pacific—on the American islands 
of Jarvis and Palmyra and on Britain’s Fanning 
Island. The three will be visited periodically 
by a schooner skippered by a young scientist, 


Dr. Martin J. Vitousek of Honolulu. 


MYSTERIES FROM THE SUN 


Man is trying, through the IGY, to get a 
better understanding of strange forces that ap- 
pear to originate in the sun. Besides magnetic 
storms, minor disturbances are reflected in the 
Other products of the 
currents in the upper air are auroral displays 


Survey’s instruments. 


aurora borealis in the North and aurora aus- 
tralis in the South), a night shine called air- 
glow, and even chemical changes in air particles. 
An intense solar flare near the center of the 
sun’s disk (a flare is an intensification of light, 
the opposite of a sun spot) is often followed, a 
day or two later, by a sudden magnetic storm 
that envelops the earth. 

The more than 5,000 engineers and scientists 
of more than 50 countries, cooperating in the 
IGY, hope to broaden their knowledge by look- 
ing at the same phenomena from many different 
points. They do not know everything they will 
achieve, but scientists are always hoping for a 
breakthrough—for a sudden discovery of new 
principles important to human life. The Sur- 


vey is one of many U. S. Agencies taking part. 


GRAPHS AT THE SOUTH POLE 


The Coast and Geodetic Survey has posted 
three observers with special magnetic instru- 
ments at stations established by the IGY in 
Antarctica. Ronald Viets is at the Little Amer- 
ica station, Leo Davis at Byrd, and Richard 
Berkley at Wilkes on the Knox Coast. Willi 
Hough of the National 
like the Survey, an agency of the Department 


Jureau of Standards 


of Commerce) will man a Survey instrument at 
the South Pole. 
magnetograph to the New Zealanders for use 
at Cape Adare near McMurdo Sound. 


The study of earthquakes is a Coast Survey 


The Survey is also lending a 


function. The bureau is supplying seven seis- 


mographs to the IGY organization for records 


to be made at Byrd and the South Pole stations. 


The Antarctic observations are a part of 


IGY’s worldwide assault on the secrets of na- 
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ture. They are much broader in scope than 
those made during the First International Polar 
Year in 1882-83 and the Second International 
Polar Year in 1932-33. Both of these concen- 
trated on the north polar regions. 


SIGHTING THE MOON AND STARS 


The American studies of magnetism, directed 
by the Coast and Geodetic Survey, will be more 
elaborate than those of any other participating 
country, with the possible exception of Russia, 
From the IGY Congressional appropriations, 
$1,500,000 has been allotted for the magnetic 
program. 

The Bureau will gather data also on seismol- 
ogy, latitude and longitude, and oceanography— 
the geography of the sea. 

In its regular latitude observations, the Sur- 

vey uses two permanent observatories, at Gaith- 
ersburg, Md., and Ukiah, Calif. As a part of 
the IGY program it will also operate a special 
world station in temporary buildings near Hono- 
lulu. Here, taking sights on the stars, observers 
will use an astrolabe invented by André Danjon, 
Director of the Paris Observatory, and, for time 
and position calculations, a moon camera de- 
veloped by Dr. William Markowitz, Director of 
Time Service at the Naval Observatory, Wash- 
ington. Around the world the IGY will have 
about 20 stations similarly equipped, two of 
them in the United States. 
. One scientific theory is that the continents 
change their position slightly over hundreds of 
years. Only recently have instruments been de- 
veloped which are sufficiently accurate to detect 
small shifts. Any continental “drift” that has 
taken place in the last few years will be de- 
tected by the IGY astronomic observations. 

For studies of ocean movements, the Survey 
will make available data from its tide-gaging 
stations, especially those on the Pacific islands 
It will also lend ten of its tide gages to the 
Scripps Institution of Oceanography and the 
Lamont Geological Observatory of Columbia 
University, to be installed on islands in the At- 
lantic and Pacific Oceans not now provided with 
them. The machines, which are unattended 
but serviced every few days, keep a continuous 
record of tides. The Survey has 14 tide gages 
in operation on Pacific islands, and 95 in all. 

Captain Elliott B. Roberts, Chief, Division of 
Geophysics, represents the Bureau on IGY’s 
United States National Committee. The Na- 
tional Bureau of Standards and the Weather 
Sureau, other agencies of the Commerce De- 
partment, are also represented. 
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Electronic Computers' 


ANALOG COMPUTER 


Recent additions of new equipment to the En- 
gineering Experiment Station Electronic Analog 
Computer (EESEAC) have increased the versa- 
tility and usefulness of this problem solving facil- 
ity. Operations which may now be performed 
on the computer include simulation of dynamic 
systems and the solution of linear, non-linear, 
and variable coefficient differential equations, 
and finite difference equations with arbitrary 
boundary conditions and forcing functions. Ex- 
ample problems include heat flow, beam deflec- 
tion analysis, aircraft stability, pipeline studies, 
oil recovery problems, cylindrical flow reactor 
design, dynamic mechanical studies, and other 
steady state and transient problems from the 
various fields of engineering. Present research 
on the computer is being directed toward im- 
proving the accuracy and reliability of the exist- 
ing installation and investigating means of fur- 
ther extending the range of usefulness of the 
computer. 


DIGITAL COMPUTER 


An IBM 650-Magnetic Drum Data Processing 
Machine was placed in operation by the Texas 
Engineering Experiment Station in August 1956. 

This computer is being used by various re- 
search activities of the Texas A. & M. College 
System as a numerical analysis research tool as 
well as a teaching device to acquaint students 
with the latest advances in the field of digital 
computer. 

The present trend to industry to the use of 
large scale digital computers is opening up a 
new area of research and allowing research 
workers to undertake problems which have long 


1 Reprinted by permission from “Activities of 
the Texas Engineering Experiment Station for 
1954-55 and 1955-56”—Research Report No. 
57, December 1956, The Texas A. & M. College 


System. 


Plane Coordinate 


Announcement has been made by the Coast 
and Geodetic Survey, U. S. Department of 
Commerce, of the publication of two more of 
the series of plane coordinate intersection tables. 
The States covered by the latest publications are 


Alabama (Publication 65-1, Part 1, 50 cents 
and Oklahoma (Publication 65-1, Part 34, 60 
cents 





been considered impossible due to the amount 
of calculation required to arrive at a solution. 

In addition to the computer, the laboratory 
contains all the auxiliary punched-card equip- 
ment such as key-punch, verifier, sorter, and 
printer which are necessary to accomplish as- 
signed tasks. 

Three types of work presently being done on 
the 650 are: 

1. Private Research—Staff members and stu- 
dents of the Texas A. & M. College System are 
making use of the 650 on a no-charge basis to 
conduct personal research projects for which 
no funds are available. 

2. Sponsored Research—Various sponsored 
research projects being conducted on the A. & M. 
College campus are making use of the facilities 
of the computer laboratory which are made 
available to such projects at a nominal cost. 

3. Industrial Research—Industrial 
is being done by the computer laboratory on a 
fee basis which makes large computing facilities 


research 


available at reasonable cost to even the smallest 
industries of the State. 

The computer has been used to solve prob- 
lems in heat transfer, cooling tower design, 
storm tides, wave forces, atomic physics, and 
agricultural statistics. Programs are presently 
being developed to solve problems in the fields 
of civil, electrical, mechanical, and petroleum 
engineering. 

In order to meet the educational demands of 
industry, A. & M. College is currently offering 
courses in: 

1. Principles of digital computers. 

2. Programming of digital computers. 

3. Data processing. 

4. Numerical analysis. 

In each of these courses practical laboratory 
assignments are conducted on the 650 machine. 

The computer laboratory is staffed with 
trained personnel who are capable of program- 
ming the computer for the solution of various 
problems. 


Intersection Tables 


These tables contain plain coordinates for 
214,-minute intersections within the limits of the 
States, based on the plane coordinate systems 
established by the Coast and Geodetic Survey 

Copies of these publications may be obtained 
from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25, D. C., 
at the prices noted above. 
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GUARANTEED e@ RELIABLE 
NEW TYPE OF SERVICE 
FOR SURVEYORS 
Specializing in computations 
for Subdivision Developments 
147-15 69 Rd. 


Flushing 67, N. Y. 
Phone: BO 8-0728 


Maurice Goul 


WILL SERVICE ANY SECTION OF U.S.A. 





LAZY 


The following story was told to me by Captain 
F. L. Gallen, Coast and Geodetic Survey, back in 


the summer of 1951. EpITor 


Years ago I had a kid on a wire-drag party 
When- 
ever I wanted him for anything he was always 
asleep on the quarterdeck. 


and he was the laziest chap I ever saw. 


I said to him one 
day, “You are so damned lazy! What are you 
going to be when you grow up? 

The kid replied, “You know, sir, my one 
ambition is to become the navigating officer on 
a lightship!” 
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Recent Maps 


Renewed and intensified activity in Antarctica, 
related to the program of the International Geo- 
physical Year, has stimulated interest in maps 
of the South Pole region. A useful list of 21 
“Recent Maps of Antarctica,’ compiled by 
George R. Dalphin and Ena Yonge, has been 
published in the December 1956 issue of the 
Geography and Map Division Bulletin, Special 


The sesquicentennial dinner, Coast and Geo- 
detic Survey, was held in the Presidential Room, 
Hotel Statler, Washington, D. C., on Tuesday 
evening, Feb. 5, 1957. Approximately 500 per- 
sons attended, including heads and officials of 
other government agencies and scientific organ- 
izations, representatives of commercial organiza- 
tions, and officers and personnel of the Bureau. 

During the course of the dinner, President 
Eisenhower came to the banquet room and 
spoke briefly on the significance of the 150th 


The Map Information Office, U. S. Geologi- 
cal Survey, has recently issued lists of maps pub- 
lished by various official and nonofficial map 
publishers. All lists include prices of individual 
maps and addresses to which orders may be sent. 

City Area Maps (MIO-77, March 1957 
Lists 34 special topographic maps of cities and 
adjacent areas published on single sheets at the 
scale of 1: 24,000. 

Maps of the United States, Published by the 
Geological Survey (MIO-1, October 1956 
Gives description, size, scale, and price for 12 
different maps. 

Maps of the World (MIO-64, April 1957 
Includes descriptions of several large world 
maps, with prices, and publishers’ addresses. 

Maps of the United States (MIO-2, April 
1956). <A selected list of a number of com- 
monly used maps of the United States, pub- 
lished by Federal agencies other than the Geo- 
logical Survey. 

Government Maps (MIO-79, August 1956 
Gives brief descriptions for a selection of Gov- 
ernment maps which have had widespread ap- 
peal and use. 
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of Antarctica 


Libraries Association. Subscriptions for this 
quarterly publication, at $2.00 per year, may 
be placed with Robert W. Lovett, c/o Baker 
Library, Harvard Business School, Boston 63, 
Mass. Individual issues are $0.75 each. 


—WAaLTER W. Ristow 
Library of Congress 


Coast and Geodetic Survey Sesquicentennial Dinner 


birthday party. In his remarks he said, “If you 
feel as I do that the Coast and Geodetic Survey 
has done its duty for 150 years, you could not 
wish for more.” 

Other speakers included the Honorable Henry 
de Torrente, Minister of Switzerland; the Hon- 
orable Sinclair Weeks, Secretary of Commerce; 
and Admiral H. Arnold Karo, Director of the 
Coast and Geodetic Survey. The Honorable 
Walter Williams, Under Secretary of Com- 
merce, was the toastmaster. 


Lists of Published Maps 


Aerial Photography of Areas Covered by the 
Set of One Hundred Topographic Maps Illus- 
trating Physiographic Features, (1956). Shows 
the photo indexes to the aerial photography 
available from Federal agencies, from which the 
prospective purchaser can make his own selec- 
tion of prints. 

State Geologic Map Indexes (MI1O-67, April 
1956). Lists available indexes which show 
areas for which geologic maps have been pub- 
lished. 

Checklist of Current Indexes to T opographi 
Mapping (MIO-6, March 1957). The list in- 
cludes publication dates of available indexes as 
well as estimated publication dates for projected 
new editions. 

Price List Special Topographic and Bas 
Maps. Gives new prices (effective May |, 


1957) for maps published by the U. 5S. Geo- 


logical Survey. 


The above lists are available, without charge, 
from the Map Information Office, U. S. Geo- 
logical Survey, Department of the Interior, 


Washington 25, D. C. 


W. W. Rustow 
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